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“ In adopting our title of the Journal of Mental Science, published by authority 
of the Medtco-Psychological Association, we profess that we cultivate in our pages 
mental science of a particular kind, namely, such mental science as appertains to 
medical men who are engaged in the treatment of the insane. But it has been 
objected that the term mental science is inapplicable, and that the term mental 
physiology or mental pathology, or psychology, or psychiatry (a term much affected 
by our German brethren), would have been more correct and appropriate; and 
that, moreover, we do not deal in mental science, which is properly the sphere of 
the aspiring metaphysical intellect. If mental science is strictly synonymous with 
metaphysics, these objections are certainly valid; for although we do not eschew 
metaphysical discussion, the aim of this JOURNAL is certainly bent upon more 
attainable objects than the pursuit of those recondite inquiries which have occupied 
the most ambitious intellects from the time of Plato to the present, with so much 
labour and so little result. But while we admit that metaphysics may be called 
one department of mental science, we maintain that mental physiology and mental 
pathology are also mental science under a different aspect. While metaphysics 
may be called speculative mental science, mental physiology and pathology, with 
their vast range of inquiry into insanity, education, crime, and all things which tend 
to preserve mental health, or to produce mental disease, are not less questions of 
mental science in its practical, that is in its sociological point of view. If it were 
not unjust to high mathematics tocompare it in any way with abstruse metaphysics, 
it would illustrate our meaning to say that our practical mental science would 
fairly bear the same relation to the mental science of the metaphysicians as applied 
mathematics bears to the pure science. In both instances the afp of the pure 
science is the attainment of abstract truth ; its utility, however, frequently going 
no further than to serve as a gymnasium for the intellect. In both instances the 
mixed science aims at, and, to a certain extent, attains immediate practical results 
of the greatest utility to the welfare of mankind ; we therefore maintain that our 
JOURNAL is not inaptly called the Journal of Mental Science, although the science 
may only attempt to deal with sociological and medical inquiries, relating either 
to the preservation of the health of the mind or to the amelioration or cure of its 
diseases ; and although not soaring to the height of abstruse metaphysics, we only 
aim at such metaphysical knowledge as may be available to our purposes, as the 
mechanician uses the formularies of mathematics. This is our view of the kind of 
mental science which physicians engaged in the grave responsibility of caring for 
the mental health of their fellow-men may, in all modesty, pretend to cultivate ; 
and while we cannot doubt that all additions to our certain knowledge in the 
speculative department of the science will be great gain, the necessities of duty and 
of danger must ever compel us to pursue that knowledge which is to be obtained in 
the practical departments of science with the earnestness of real workmen. The 
captain of a ship would be none the worse for being well acquainted with the higher 
branches of astronomical seience, but it is the practical part of that science as it 
is applicable to navigation which he is compelled to study.” —Sir J. C. Bucknill, 
M.D., F.R.S. (Journ. Ment. Sci., vol. vii, 1861, p. 137). 
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Part I.—Original Articles. 


WHAT THE PATIENT THINKS. 


THE PRESIDENTIAL ADDRESS DELIVERED AT THE ONE HUNDRED AND 
SEVENTH ANNUAL MEETING OF THE ASSOCIATION ON WEDNESDAY, 
JuLy 7th, 1948. 


By W. REEs-THomas, M.D., F.R.C.P., D.P.M. 


Senior Medical Commissioner, Board of Control for England and Wales. 


I aM proud to have become your President for the year, and I trust that 
your confidence in me will be justified by events. It is with some regret that 
I stepinto the place of your immediate Past President, and I am not willing to 
do so until I pay my tribute to his work as President of the Association. Together 
with your Honorary Secretary he has carried the Association through a period 
of great strain: he has left it with an enhanced reputation for, I might say, 
charm and sweet reasonableness. That is in tune with what we preach, and 
accords well with the beliefs of most of us who know that Psychiatry has a 
place on the map, and it gives to us an assurance of its value to the world of 
mankind. 

For us this is a period of change. The establishment of a new regime brings 
new ideas, and I believe we are entering into the hospital scheme with the 
know ledge that psychiatry is represented at every level. 

This then is an opportunity to bring up certain aspects of hospital life on 
which there may be widely differing opinions. As medical men we agree 
generally on the arrangements required for patients who live for long periods 
in our hospitals, though I would point to differences of practice as evidence of 
varying degrees of attention to the ordinary daily life and occupations of the 
patients. 

If we can for a while look at our hospitals as the patient (and his friends) 
must do, we will see it in a new light. For the patient the methods of purely 
medical treatment will appear vaguely as a series of remedies on which he 
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relies, and which he hopes the doctor will apply to him only in so far as there is 
need, or the absolute necessity. He will be more definite about other matters 
which are less clearly reserved to psychiatric medicine. Though less directly 
curative in character, the remedies are of vital importance to the patient, to his 
comfort, to his feeling of well-being, to his personality, and to his future prospects 
in life. , 

The willingness of the patient to come into hospital depends on many factors. 
How early he will accept the advice of the doctor depends on the strength of 
the links the doctor can forge. But strong as those links may be, the final 
decision must depend on the patient’s view of the hospital to which he is 
offered admission. For him the question is: How shall I get on there, and, 
what sort of life shall I be compelled to accept ? 

We all know how difficult it is to answer these questions ; we know that it 
rests on our view of the risks to which the patient is exposed. But the fact 
that they are so constantly asked clearly shows that life in a mental hospital 
presents a problem to the patient. It may be that he has preconceived notions 
based on reading and rumour, but without these aids to knowledge he has little 
means of knowing about the hospital and its work. If we could arrange the 
life and routine in such a way that even the mentally ill accepted it we should 
have done our job. We are doing our best, we are moving in the right direction, 
and year by year the term hospital is becoming a more appropriate description 
than asylum. 

I would like now to mention in general terms some of the things which 
patients who have been in hospital have regarded as important to their general 
welfare and recovery. In acute hospitals for physical diseases the poor physical 
condition of the patient on admission and the rapid solution of the medical or 
surgical difficulties enable him to accept with gratitude other services and 
facilities which would in a mental hospital be entirely inadequate. The 
patients in mental hospitals stay longer, recovery is slower and our problems 
are correspondingly greater. The patient often does not recognise the less 
obvious means of promoting recovery ; the separation from the social setting 
in which he has broken down is regarded as a hardship, and therapeutic occu- 
pation is sometimes described as work. They do not appeal to the patient 
as remedial in character, but such they are. I do not mean that the patient is 
expected to become merely a passive element in his treatment, but that he 
should be allowed to understand just what is the aim. 

The maintenance of the normal life of the individual with his questioning 
mind should continue side by side with the mental illness, so that when recovery 
comes, social reduction and misunderstanding is not a serious problem. 

If the patient does not respond to treatment and has to spend years of his 
life in hospital, it is still necessary to maintain for him a society in which the 
social activities are normal in character. He need never be left at the mercy of 
the unreal world. The tendency of the patient to travel with his mental illness 
rather than with his social self raises immense problems, for we all know that 
whenever he is allowed to sever his connection with the ordinary activities of 
life he deteriorates rapidly, and becomes an even greater burden of care and 
nursing. 


[1949. BY W. ‘REES-THOMAS, M.D. 3 


There have been developments during past years which greatly ease the 
burden. Forty years ago mental hospitals were isolated institutions without 
any real contact with the community. The only person with outside obligations 
would be the medical superintendent, whose contacts consisted mainly of 
occasional consultations with medical practitioners in the homes of un- 
fortunate but wealthy victims of mental illness. The hospital was regarded 
as a place to which patients were sent for the protection of the family or the 
public. On the standard of the day I would say the work was well done, for 
a close eye was kept on both the patient and the maintenance rate. The 
steadiness of the latter or even a slowly falling barometer of cost was a signal 
of skill, and, be it plainly said, this was used by some of our leaders, who should 
have known better, as an index of medical and administrative maturity. Those 
who belong to my generation will in these respects recognize the greater oppor- 
tunities afforded to the generation of to-day. 

And there has been another change which is of more general social character. 
Our people, in spite of a series of disastrous wars, have acquired new reactions 
to disappointment, obstruction and thwarting, whether arising from normal 
causes or from fantasy and delusion. In 1909 when I first entered a mental 
hospital it was a dangerous place. Reaction by physical violence was more 
frequent than it is to-day, probably ina ratio of about ten to one. I use these 
recollections merely to illustrate my point that changes in social matters have 
made possible an altered atmosphere in the hospital where advantage has been 
taken of the opportunities that time alone has brought to us. 

I am not here concerned with the medical developments in the treatment 
of patients, but with the changes which the patient himself appreciates or 
would like to see in the general amenities of the hospital and of the 
supplementary aids to treatment. I will begin with the change in status. 
Since the passing of the Mental Treatment Act, 1930, patients have been 
admitted to public mental hospitals on a voluntary basis. This was something 
new, and indeed it has proved to be a most valuable piece of legislation. Not 
only does the patient enjoy the thought that he comes in and goes out of his 
own free will, but he is finding that more and more of his fellow-patients are 
there on the same footing. The establishment of out-patient departments, 
following the enactment of 1930, made it possible for our doctors to make 
contact with the patient before he comes into hospital. As a result, and for 
other reasons, the proportion of voluntary admissions has risen to an average of 
over 54 per cent., with a maximum of nine voluntary patients in every ten 
admissions. 

In hospitals where the proportion of voluntary admissions is highest the 
standard of behaviour among the patients is very high too. Taken as a single 
fact observed, this has profound significance for the future of our hospitals. 
They are no longer places for the treatment of the socially impossible, but 
hospitals for the treatment of illness. I need hardly stress the effect this new 
outlook is having both on the patient and on the general public. 

I come now to another ground for complaint. I call it a complaint because 
the patient forever puts it forward as one of the grave disadvantages of residence 
in hospital. Whether there is substance in the charge that limitation of 
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freedom goes beyond the needs of the particular case is not quite so relevant 
as the clear fact that the practice in different hospitals varies within very wide 
limits. The need for the fullest freedom which the condition of the patient 
justifies is accepted by all of us here. Indeed, there is growing up among us 
a generation of doctors who believe that treatment of a willing patient is the 
only road to healthy practice, and that there can be no effective approach when 
the patient is under detention. That is not a new gospel, but it shows once 
again the necessity for caution in applying compulsion where it cannot be 
shown to be essential. If the presence of delusions and the indulgence in 
phantasy were grounds for action, who would be free d The pioneer work of 
Rees and his colleagues at Warlingham illustrates the need for a new attack 
on the problem. They have developed a technique which is successful in 
providing freedom within the hospital and grounds for more than go per cent. 
of the 1,000 or more patients resident, and here we have a mental hospital 
which makes no selection of admissions, but covers the full needs of the area 
which it serves. 

Under the circumstances it seems absurd to speak of parole ; rather it can 
be regarded as normal practice to permit patients to move freely about the 
hospital. We need emphasize only the proportion of the patients which is 
confined by the locking of ward doors. The change in practice must of necessity 
be developed slowly, and we know that it is taking place in all our mental 
hospitals. Perhaps it is first necessary to lessen the intensity of the mental 
illness by dealing with it in the community clinics and in the home. In any 
event there is much satisfaction in the thought that within a few years the idea 
of a mental hospital as primarily a place of detention may be forgotten. | 
admit that in this I am a little idealistic, but the events which have already 
taken place show that we are on the threshold of new reactions. For the 
moment it is enough to say that the social necessity for ‘‘ close "" supervision 
is beingexamined. Increased freedom need not involve greater risk, but rather 
a recognition of social changes in the patients themselves. In this matter we 
cannot afford to fall behind, lest we be accused, as we sometimes are, of living 
in a small world of social unrealities. That charge is difficult to refute so long 
as evidence of it can be produced from a single hospital in the country. 

As I am looking at this problem through the eyes of a patient I must add 
that here we have the means of developing for him a normal social life within 
the limits of the hospital community, the life which, rightly or wrongly, everv 
patient expects us to provide for him. 

But I have as yet shown you only a few details of the picture based on the 
impressions of a patient. The main detail relates to the period when he is 
not actually receiving medical attention from the doctor. With the large 
number of patients receiving treatment free time must of necessity extend 
through a good part of each day. The aids to treatment which are not clearly 
medical in character are often not recognized as treatment at all, and are, 
therefore, not so willingly undertaken. But in the absence of social and 
occupational aids, the patient complains of boredom beyond measure. 

Happily the complaint is not confined to this narrow field, but applies 
equally to life in general. Shortened hours of work give greater leisure, but 
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the full beneficial effect to the individual is secured only when he develops 
social and recreational activities cofnmensurate with his particular needs, and 
the standard of education (as against literacy) in this country is rising slowly, 
and in the new generation the increased school-leaving age will lead to more 
rapid progress. 

I think we have to take note of this. When we treat our patients in hospital 
we shall need to provide occupation and entertainment at a level which their 
education and thinking justifies. I am not concerned here with the details of 
organization so much as the general principle involved. While the patient is 
sick we cannot expect him to do anything in the nature of full employment, but 
there will be some less arduous programme set out as part of the treatment of 
his illness. The weaning of the patient from the atmosphere of illness and of 
inertia or even of overactivity is a task requiring much patience and skill. 
Accepted disability with its social and economic dependence so commonly 
accompanies mental illness that I do no more than mention it. Even with a 
normal person the holiday which gives freedom from care cannot be too. long 
lest the power to struggle through life is weakened. For the mentally ill the 
path to permanent idleness and social dependence is straight and short. 

I have indicated the task, and I need hardly tell you that the struggle to 
lift the patient out of the slough of inactivity is being fought daily. The view 
that occupational and recreational therapy is an important part in the treatment 
is slowly gaining wider acceptance, though the means available to carry it out 
is limited by staff difficulties and shortage of materials. Often, too, the 
method of treatment is not rated high in importance. For the past hundred 
and fifty years the gospel of occupational therapy has been preached. That I 
am doing so to-day shows that we still seek converts. The earnestness with 
which this therapeutic method has been advocated shows that in practice at 
least it is not being fully used, and so it has been since hospitalsexisted. When 
in 1815 the Governors of Bethlem Hospital proposed to build the new Bethlem, 
thev issued an advertisement inviting those who had an opinion on the subject 
to give it. Dr. Latham, a President of the College of Physicians, who at the 
request of the College had many times acted as Commissioner visiting places 
where lunatics were detained, made a statement before the Committee on 
Madhouses telling them his mind on the subject. He had recognized the need 
for supplementing the forms of treatment then available, and I suspect that he 
was talking to people who did not hold the same convictions. 

The Commissioners of the College of Physicians sometimes did not approve 
of the standard of care and treatment available to the insane. In evidence 
given before a Special Committee, Sir Lucas Pepys, seven years President of 
the College, noted that when Commissioners of the College visited hospitals for 
lunatics they often arrived without notice in parties of three or five, who im- 
mediately split up to visit and examine the different parts of the hospital. 
Their attitude must be taken as indicating some concern for the welfare of the 
patients ; and yet in his letter to the Governors of Bethlem Dr. Latham refers 
only to the need for providing occupation and diversion for patients undergoing 
treatment. 

I give his statement in full because I feel that a quotation would not bring 
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out the extreme feelings with which Dr. Latham wrote on a subject which 
must have been dear to his heart. ` 


‘* HINTS RESPECTING THE GENERAL MANAGEMENT 
AND EMPLOYMENT OF INSANE PERSONS.”’ 


“ Having observed in the public papers an address, accompanied with 
proposals for the erection of a new Hospital for Lunatics, I could not refrain 
from throwing together a few ideas which I had entertained upon the subject ; 
for it has long been my opinion that the unfortunate persons, for whose benefit 
such houses have been constructed, might, under a more enlarged system, reap 
more extended advantages, than they at present receive from the very restricted 
mode of confinement now generally followed. 

‘ʻI have repeatedly been a Commissioner, appointed by the Royal College 
of Physicians under the Act ‘ For the regulating of Madhouses.’ In the 
execution of my official duties, I have always been struck with the decorum 
and propriety of behaviour which a single keeper has been able to maintain 
among the majority of the unhappy persons whose unfortunate condition has 
rendered their confinement necessary. The question on such occasions, which 
naturally presented itself, was, whether that management, by which such 
great decorum was produced in an assemblage of fifty or a hundred persons, 
might not be extended so as to provide some occupation also, which might be 
beneficial to the unhappy patients, and productive likewise to the Establish- 
ment. Reflect but an instant upon the situation in which a man must find 
himself, when, upon the least dawn of returning reason, he sees himself sur- 
rounded by objects under all the different gradations of mental misery ; and 
it will at once be conceded to-me, that any thing, however trivial, upon which 
his faculties could then be exercised, might contribute in an incalculable 
degree towards his comfort, and consequently towards his speedier recovery. 
Consider too, the influence which the employment of the body possesses also 
over the mind, and it will readily be acknowledged, that something ought to 
be devised, by which the bodily strength of the patient might be made subser- 
vient towards its comfort and direction, at this most critical period of its weak 
and irregular condition. 

“It is a fact not to be controverted, that in those Asylums for Lunatics, 
where labour makes a part of the medical regimen, a greater number of the 
patients recover, than in those receptacles where, from the superior rank and 
opulence of the patients, nothing like bodily exertions are required ` and 
surely it must be a mistaken notion to suppose, when a disease has levelled 
to the same common standard the peer and the beggar, that one must be 
deprived of a remedy which is affording comfort, and perhaps a cure, to the 
other. For this disease is not like many other visitations of Providence, 
which may afflict a man, without destroying those consolations which are to be 
derived from his superior means and rank in society. But here the mind 
being equally lost in all, the man can feel no more actual gratification who 
possesses such distinctions, in reality, than the poor wretch who is constantly 
fancifying himself in possession of them; for every thing is either false in 
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perception, or perceived to no salutary or proper purpose, by both of them. 
Why then can it be supposed that an establishment according to the rank of 
a person should be necessary, when from that very establishment it not un- 
frequently happens, that the source of the mental misery can be traced ; and 
why is the equipage of carriages and servants, sometimes indeed even legally 
authorized and allowed, when perhaps the privation of those most unnecessary 
appendages might constitute the first most important step towards correcting 
those ideas, on which the cure so very materially depends ? Painful indeed it 
is to see a man, devoid of all mental energy waited upon by a number of servants, 
supplied with all the luxuries of life, and carried about in his coach with all 
the accustomed pomp and grandeur of elevated rank ; who, had he but the 
least glimmering of reason, would tell you, that he derives not any enjoyment 
from such indulgences, which are habitual to him, and which cannot be otherwise 
than trifling and illusory when compared with such exercises as might call 
forth his bodily exertions, and along with them, in a more earnest and effectual 
manner, possibly engage his mind also. 

“‘ On the importance, then, of some plan which may have for its object that 
_ sort of labour, which, by exercising the body, may occupy the mind also, I 
think there can be no doubt ; and I trust it may not be deemed too presumptuous 
in me, who have seen something of the arrangements necessary for Insane 
persons, if I offer my observations for the consideration of such as may be 
contemplating any new Establishment on a large scale. And first, then, I 
would observe to the governors of Bethlem, who are now about to build their 
néw Hospital, that the site should be chosen with the full approbation of their 
intelligent physician ; that the plan of the building should combine utility 
with convenience; that the solitary cells should be placed where the noise 
from the more furious Maniacs can least incommode those who are becoming 
more tranquil; and that these should so be disposed, that their cells may 
communicate with small apartments, which will allow only of a few being 
associated together; and where, as in an Infirmary, fheir general health, 
which often very materially suffers, may be more fully restored ; and where 
they may wait until that period when the medical officer shall deem it prudent 
for them to mix together in greater number. 

‘‘ But here unfortunately, the usual arrangements for Lunatics terminate ; 
for afterwards there is no diversity of occupation, but the same horrid spectacle 
constantly presenting itself to agonize the mind, which, in its then tottering 
and enfeebled state, cannot be supposed able to support itself, but must often 
sink again into that abyss of misery from which it seemed to have been emerging. 
Here, then, is the precise period when some pleasurable object should be 
presented to the mind, instead of those which are terrifying ; when its occupation 
should become amusing to it, and its pursuits rational. As this must be effected 
by finding an easy and proper employment for the body. A large and spacious 
gallery might be so constructed as to admit of various exercises in rainy seasons ; 
and when the weather was fine, the more innocent diversions might be allowed 
in an open court, which should be flagged throughout, and provided with little 
boxes for the patients to retire into, when, from the labour of fives, the hoop, 
or the skipping rope, the intendants should think it prudent for them to rest 
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themselves : For the patients should never be permitted to manage their own 
exercises, which might sometimes end in sudden tumult ; but should always 
be under the guidance of two or three keepers, each of whom, as a sort of 
ludi-magister, might on every occasion, be appealed to as the director and 
regulator of their sports. 

e ‘‘ But if a man can play, he has also generally strength enough to work ; 
and although he might be unequal to a full day of labour, yet his time 
should not therewith be altogether so occupied as to afford but little opportunity 
for amusement. Such an alternation of exercise as that which arises out of 
actual labour, relieved with play, would naturally arrest his attention ; and he 
would soon be collected enough in his behaviour, to shew that he was sensible 
of any little indulgencies which might be extended to him ; and which, in a well- 
regulated Establishment, would generally be at hand to be afforded him. Of 
all the different sorts of labour, I cannot be supposed capable of pointing out 
the most proper. A garden, I presume, consisting of a few acres, would 
supply the means of an almost endless variety ; for it might be so planned and 
appropriated as,to admit of digging, planting, weeding, hoeing, wheeling, and 
everything else connected with horticultural labour and amusement ; and one 
part of it should be a bowling-green. The sawing of stone is another easy 
and most useful occupation : The manufacture of osier-work and of twine, and 
a variety ofother safe and useful occupations would soon present themselves ; 
in many of which the female patients might also be employed, as well as in 
mending and washing and getting up the linen of.the whole Establishment. 
But I will not become tedious, by enumerating the many matters from which 
might be derived benefit to the patients and advantage to the Institution ; 
since several of much importance would necessarily connect themselves with 
it, if conducted upon the enlarged scale which I have taken the liberty of 
proposing, and obtrude themselves daily, for the consideration of an active 
manager. Here, then, I will close my observations, with a hope, that what I 
have urged, under a conviction of its practicability, may some time or other 
be adopted, for the relief of the most deplorable malady that can possibly 
afflict mankind." 


Need I say much more about occupational treatment ? He makes his 
case as I could not do. I add to his plea now only because the patient is 
demanding that something must be done about his idle days in hospital. We 
on our part know that we have in our hands a form of treatment which not 
only helps to cure the patient, but also fills the daily life of the patient with 
interest in familiar and unfamiliar activities and recreations, for which service 
they will bless your name. 

I have outlined certain definite aims. I have made no attempt to cover 
the field of treatment, but merely to tell you how the problem has been regarded 
by your patients. They do not understand our legal formulae, they do not 
know what we know about leucotomy, insulin treatment, electric multi-therapy. 
For them these represent only periods of lost time—complete unconsciousness. 
But they do for ever remember the lack of freedom, the acts of detention and 
the devastating boredom of an idle and uninteresting life in hospital. 
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I think we are pressing forward with our new point of view. The need for 
detention is becoming less and less apparent, and in time will apply to only a 
small proportion of our patients. I think we must be careful lest the desire 
for a form of temporary treatment, which puts into our hands a simple way of 
enforcing detention fora limited period, does not result in diverting us from the 
supreme task of making our hospitals places to which patients will come 
willingly for treatment. Freedom is here as elsewhere the only sign of greatness 
in human relations, and this to my mind should be our aim. 

I want to refer very briefly to one of the inevitable consequences of the 
“* new look ” in mental hospitals. 

The buildings were not put up for purposes such as we now have in our 
minds. Excepting for a few of the more recently built admission hospitals 
and villas the wards were designed to deal with certified patients, and are to-day 
quite unsuited to the multiple purposes for which in any active hospital the 
rooms must be put. The ancillary buildings for ocupational, educational and 
recreational activities are entirely insufficient for the job. The treatment of 
mental illness is an important and absorbing business. The form of treatment 
which has for its aim the rebuilding of the patient’s mental life cannot be 
operated satisfactorily in the absence of a place in which it can be carried out. 
Recent developments in practice press the need for smaller and different ward 
units, and a greater range of small buildings for occupational, social and 
recreational purposes. Just now we must do the best we can with the 
material at hand, with patch-work additions here and there. 

But for new hospitals, new planning will be needed to provide for the daily 
life and treatment of the patient. I think it will in many respects be a new 
kind of hospital—one which is not centred on the large ward unit and the 
colossal recreation hall. Many of you are thinking about it. Group opinions 
should be available, so that the united experience of a number of medical men 
could go into the building of any new mental hospital. 

Few of us are bold enough to stand alone and to demand the new forms of 
buildings which inevitably will add greatly to the cost. As a group we may be 
strong enough to express a clear view of what is needed, both to provide the 
doctor with what he wants, and to give the patient and his personal needs a 
place in the living hospital. 
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FLYING STRESS. 


COMPARABLE with the misconceived diagnoses of shell shock (1) and 
DA H (2) which were current in Army practice in the World War of 1914-18 
were the terms Flying Stress (3), Aviators Fatigue (4), Aviator’s Neurasthenia 
and the American Aeroneurosis (5), of aviation medicine. With all, a con- 
venient label covered unjustified assumptions about pathogenesis. | 

Symonds (6) has dealt succinctly with the ambiguity of the term Flying 
Stress. He succeeded in establishing its only permissible use as a description 
of the stresses to which the flying man is liable rather than of the reactions 
which he displays. It is with the nature of the particular stresses involved 
by the operations of Bomber Command, and their effect upon the men 
who were called upon to endure them, that this paper is concerned. 

During the war the Command consisted in a central organization controlling 
a number of groups of advanced training and operational stations. On each 


of these stations were operational aircraft, twin-engined or four-engined. 


Members of aircrew selected for duty in Bomber Command were posted to 
their advanced training stations in the Command for final flying training and 
for welding into a crew; at the time of their arrival the pilots had completed 
an average of 200 to 250 hours flying, the other members of the crew between 
30 and roo hours in the air. At their operational training unit, abbreviated 
in description to O.T.U., they met together and were made up into separate 
crews, each of which from that time onwards would remain as far as possible 
united, on and off duty, until ultimately their operational tour was completed. 

This conception of the solidarity and integrity of a crew begun and fostered 
at this stage of the men’s flying career, was a tremendously significant influence 
in their lives and their attitude to their job. The fundamental and insistent 
need which all men have, to identify their greatest efforts with something 
beyond and bigger than themselves, found here a temporary. expression. 
A good captain’s concern for his crew, each individual member’s sense of 
obligation and responsibility towards the whole was more than simple com- 
radeship, more even than comradeship tightened and tempered by war, with its 
shared perils, terrors, and experiences ; it had become an act of faith. 

These crews, newly formed, spent then a period of one or two months in 
training by day and night for operational flying against Germany and occupied 
Europe. They attended lectures, were drilled in the technique of meeting 
emergency in the air, and of fulfilling their complicated tasks in the face of 
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every conceivable hazard or handicap ; they were taught how to abandon 
their aircraft in the air or on the sea after forced descent, if so compelled ; they 
undertook cross-country flights in darkness and daylight at operational heights 
with full use of oxygen and protective clothing, until they were judged com- 
petent to take their place among the operational crews in squadrons actually 
flying against the enemy from neighbouring stations in the Command. 

At this stage the crew would consist of five men; the pilot, who was in 
addition captain of the aircraft, and who bore the ultimate responsibility for all 
decisions during flight, the navigator, bomb aimer, wireless operator and rear 
gunner. But before this nucleus of a trained operational crew could join a 
squadron in the later years of the war, they had to complete their preparation 
by conversion from the twin-engined operational training bombers, to- the 
four-engined heavy bombers in which their operational flights would be under- 
taken. This involved a further two to four weeks’ training at a conversion 
unit, where two more members, a flight engineer and mid upper turret gunner 
joined the crew. The flight engineer was primarily responsible for the care of 
the engines during flight, and apart from his initial flying experience which 
might vary between an hour or two in the air to 30 or 40 hours as a passenger, 
he was characteristically far less accustomed to flying as a background to his 
activities than were the rest of the crew. 

Before leaving the conversion unit the crew undertook a final series of full 
scale rehearsal flights for operations ; these included night flights as exercises 
over London and industrial England, over the sea, and sometimes over the less 
heavily defended areas of occupied Europe. These approximated as closely 
as possible the actual operational sorties ; when they took place over England 
opportunity was taken to include full scale night fighter and searchlight 
exercises over the cities upon which the dummy attack was planned. Several 
hundred bomber crews in the final stages of their training would be briefed 
for such an exercise and take part in it. 

Their training accomplished, the crew were finally posted to an operational 
squadron. Here they remained until they had completed a tour of approxi- 
mately thirty operational sorties, or had been killed, wounded, or taken prisoner 
in the attempt. A single completed sortie or mission was reckoned as one on 
which the crew had reached and bombed the primary target, or if that had 
proved absolutely impossible, had identified and bombed an approved secondary 
objective. Only in exceptional circumstances, as for example when weather 
conditions precluded sufficiently accurate identification of a target in occupied 
Europe to justify the bombing, was return from a mission without attacking 
the objective permitted to count as a completed operation towards the full 
tour. 

Before 1944 the vast majority of heavy operations by air crews of Bomber 
Command were undertaken by night, at heights between 15,000 and 25,000 feet, 
involving temperatures between —15° and —45°C., and necessitating the 
continuous use of oxygen breathed through special masks by each individual 
member of the crew. They lasted usually between three and eight hours. 

Preparation for a particular trip began, for the air crew concerned, with the 
preliminary briefing for captains, navigators, bomb aimers, and wireless 
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operators, when the target and the nature of the operation, together with the 
detailed technique to be employed, was explained. Later came the operational 
meal followed by the main briefing for all crews some three and a half to four 


hours after pre-briefing ; then all men dressed themselves in their flying. 


clothing and were driven out to their aircraft about an hour before the time 
set for taking off. At any stage during these preliminaries the operation might 
be cancelled, postponed or altered, necessitating further briefings or a period 
of standing by, during which no one could be certain whether the operation 
would finally take place or not. Such alterations, cancellations and delays 
are inseparable from war—or indeed from any form of organized planning 
dependent on circumstances beyond the control of the planners. 

No one who saw the mask of age which mantled the faces of these young 
men after a period of continued standing by punctuated by inevitable false 
alarms, is likely to forget it. Their pallor, the hollows in their cheeks, and 
beneath their eyes, and the utter fatigue with which they lolled listlessly in 
chairs about their mess, were eloquent of the exhaustion and frustration which 
they felt. In ten hours they seemed to have aged as many years. 

After a long and exacting operational flight similar evidence of fatigue, 
both of body and mind may display itself. But in this case there is no element 
of frustration ; the emotional hangover is far less; and because tension has 
dissolved in action, sound sleep may be expected to restore resilience in all but 
those who are already in need of medical assistance. This assistance must be 
based upon a reasoned appreciation of the situation prevailing in any particular 
case ` an appreciation immensely facilitated in practice by an understanding 
of the fluctuations to which morale was normally subject during the various 
stages of the operational tour. 

On return from an operation the crews were erea by intelligence 
officers, gave their reports, had breakfast and went to bed. Any returning 
wounded, shocked, or in any way requiring medical care and attention, received 
it on the spot, being admitted to the Station Sick Quarters or to Hospital after 
resuscitation, if this was their need. But quite apart from this their Medical 
Officer was always present at briefing, mingled with them in the dressing 
rooms, advising them about measures to prevent frost-bite, to deal with frozen 
oxygen masks, to maintain alertness, and to overcome thirst or exhaustion. 
On their return he spent his time between the airfield and the interrogation 
room, meeting each crew as they landed. 

In this way he was able to exercise a continuous unobtrusive supervision 
over each one of them and they in their turn came to know and to trust him as 
someone always associated with their efforts and unfailingly on hand whenever 
they might want him. This was the foundation of his work for them, providing 
him with his experience and them with their confidence in him. 

A crew did not as a rule operate on two successive nights, although during 
phases of operational urgency this might be necessary ; for example during 
the Battle of Berlin from December to January, 1943-44, some crews bombed 
Berlin three times in four nights. But it was more usual for a crew to make an 
average of about three to four operational sorties a week with an interval of 
one or two nights in between. 
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What were these operations like ? They were like nothing else in the world. 
The air crew flew in darkness relieved only by the dim orange glow of a lamp 
over the navigator’s table and the faintly green luminosity of the pilot’s instru- 
ments, three or four miles high, through bitter cold over hundreds of miles of 
sea and hostile land, with the thunderous roaring of the engines shutting out 
all other sounds except when the crackling metallic voice of one member of the 
crew echoed in the others’ earphones. For each man there was a constant 
awareness of danger ` danger froin the enemv, trom sudden blinding conver- 
gence of searchlights accompanied by heavy, accurate and torrential flak, 
from packs of night fighters seeking unceasingly to find and penetrate the 
bomber stream ; of danger. from collision, from ice in the cloud, from becoming 
lost or isolated, from a chance hit in a petrol tank leading to loss of fuel, and a 
forced descent into the sea on the way back, if nothing worse. There was no 
single moment of security from take off to touch down, but often the sight of 
other aircraft hit by flak and exploding in the air, or plummeting down blazing 
to strike the ground an incandescent wreck, even when a crew’s own aircraft 
had escaped attention. These were familiar aspects of the flying man’s experi- 
ence. To these he had to adapt himself so that he could eat, sleep, read, work 
and play, not unaffected by them, for that would be impossible, but undefeated 
by them (7). The average rate of loss over this period was officially assessed 
at 5 per cent. on each operation, but this referred in fact only to aircraft which 
were missing. It did not include crashes in the United Kingdom, either on `’ 
take off or return, whether due to the normal hazards of flying or to enemy 
action. In practice the chances of any particular individual surviving his 
30 trips alive, unwounded and without having been taken prisoner, or having 
been forced down over enemy territory were generally accepted by the air 
crew themselves as being just about one in five. 

This then was the basic ordeal confronting the flying man in Bomber 
Command. Faced with such an ordeal, it was inevitable that there should be 
a certain proportion of men who became unable to sustain it. From the point 
of view of combatant service they had to be divided into two main groups ; 
those whose inability to continue was not primarily medical, but was the 
expression of an innate reluctance which dominated their reaction to further 
fiving ` and those whose actual medical fitness to persist had become impaired 
by the conflict between excessive fear and sense of duty, or desire to fulfil the 
standard of war service for which they had volunteered. This conflict was 
of course, to a large extent universal ; but among those in whom it precipitated 
a breakdown in morale and mental health, the reactions encountered varied 
in precisely the way that men’s reactions to conflict normally do vary. The 
types of mental illness displayed by such men corresponded to those already 
familiar in civilian life. There were anxiety states, hysterical reactions, 
depressions, fatigue states and less commonly obsessive compulsive reactions. 

Anxiety states were by far the most common ; hysterical reactions, while 
considerably less frequent, tended to arise more often in men whose reluctance 
to persist was more closely related to a lack of will; men who, with more 
insight, would never have become medical cases at all although their reluctance 
would not by this have been diminished. Depressions, often coming on top 


14 MORALE AND FLYING EXPERIENCE, [Jan., 


of continuous anxiety and suppressed fear, deserved particular attention. 
Such men were apt to blame themselves, to call themselves cowards quite 
unjustifiably, and in some cases risked being accepted by their executive 
superiors at their own valuation, with consequently hardship and injustice, 
_ to say nothing of loss of their highly trained services if they were dismissed 
from flying as unwilling to continue before the nature of their disability and its 
comparatively good prognosis had been fully recognized. 

The importance of a sound initial approach to all these cases was beyond 
question ; men unnecessarily referred away from their own unit for a second 
opinion were affected by this very action ; some being alarmed by the implied 
seriousness or complexity of their problem, others seeing in this the confirmation 
of their half formed suspicion that their case was unique. - In every case where 
uncertainty about a case hampered the Unit Medical Officer it harmed the 
patient. 

The writer, for eight months a squadron medical officer to an operational 
medium bomber squadron, and for three and a half years senior medical officer 
to a heavy bomber station, attempted during this period a careful study of 
the general attitude of the aircrew to their job, with particular reference to 
the relationship, if any, which might exist between morale and flying experience: 
between reaction to flight and stage of tour reached or degree of stress sustained. 
This was supplemented by an analysis of every case of doubt, hesitation, or 
complaint of whatever kind connected with flying by a member of aircrew, 
seen on the Station. | 

Investigations into the relationship between morale and other factors such as 
predisposition, domestic anxiety, or other non-flying stress, had been or were 
being undertaken by other workers. A most valuable and authoritative 
comparison between the relative degrees of flying stress imposed by operations 
in Fighter, Bomber, "Coastal and Transport Commands as evidenced by the 
reaction of the corresponding groups of aircrew was subsequently completed 
by Symonds and Williams of the Aircrew Research Detachment at Oxford, 
and incorporated in the Croonian Lectures for 1943 (6, 8). But the problem 
which claimed the particular attention of the author and which the performance 
of his Service duties gave him full opportunity to study was the influence of the 
cumulative stresses of operational flying upon the morale of the individual 
concerned, and the extent to which this might be offset by the increasing skill 
and confidence of experience on the one hand, or reinforced by the mounting 
fatigue of continued emotional tension on the other; finally, the degree to 
which morale could be sustained despite these depredations by any means 
at the disposal of the unit medical officer or squadron commander. 


A STUDY OF MORALE. 


There were two aspects to the study of morale among operational aircrew : 
the first the basic attitude of the men to their job; the second, the changes 
which that attitude underwent in any particular man during the course of his 
final flying training and his operational tour. By living with the crews, 
enjoying their confidence, and by flying with them, a subjective appreciation 
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of both aspects could be obtained ; an appreciation not based simply upon 
patients, but deriving also from the majority of operational aircrew of the 
writer’s acquaintance, who at no time exhibited a psychopathological reaction 
to the stresses of fiying, but whose remarkable courage and equanimity empha- 
sized for him the degree of adaptation to a totally unnatural existence and 
expectation of life of which successful aircrew have to be capable. 

During the early part of the war there was a tendency to regard the flying 
crews of the R.A.F. as dauntless dare-devils, thirsting for action, undeterred 
by odds. This was not accurate. An apparent wildness and irresponsibility 
were occasionally displayed by some men during periods of leisure as a deliberate 
indulgence, but were by no means universal, whereas on the job for which they 
had been trained they characteristically displayed shrewd judgment, respon- 
sibility and determination. 

Not one man in a hundred looked forward to an operation with relish 
although most of them derived considerable satisfaction from doing an operation 
well and returning safely. On return one pilot, distinguished both by his 
courage and his acceptance of reality, described his feelings as "on waking . 
from a bad dream ” ; all that most aircrew wanted after furnishing their reports 
was breakfast and bed and sleep. They did not remember vividly every detail 
of all their operations, but they were conscious of no urgent desire to forget 
them. 

Everyone looked forward to the completion of his tour, but so strong was 
the crew spint in Bomber Command that it was not an uncommon occurrence 
for a man to volunteer to do as many as Io extra trips so that he and his crew 
could finish together, if for any reason he had joined them with more to his 
credit than they had done. 

Their attitude to losses and the death of friends was particularly striking ; 
it was one of supreme realism, of matter of fact acceptance of what everyone 
knew perfectly well was inevitable. They did not plunge into outspoken 
expression of their feelings, nor did they display any compromise with con- 
ventional reticence about the fact of violent death. They said ‘‘ Too bad 

sorry about old so-and-so . . . rotten luck” ; their regret was 
dees and sincere, but not much displayed or long endured. They were apt 
and able to talk of dead and missing friends, before mentioning their fate, just 
as they talked of anyone else or of themselves (8). It took the loss of particular 
friends or leaders, flight commanders or squadron commanders to produce a 
marked reaction among a squadron. Then they might feel collectively dis- 
tressed, have a few drinks because of that, go on a party and feel better. But 
they made no effort to escape the reality of the situation, nor was there any of 
the drinking to forget referred to in accounts of flying in the last war. They 
were young ; they were resilient ; they lived until they died. 

Their reaction to the popular conception of the R.A.F. was one of amused 
contempt. A caption in a daily newspaper in 1941, ‘‘ Do we fly low, do wei" 
parodying a popular song of the time, excited only derision among the aircrew 
who had actually flown in low level attacks on shipping and ports. The 
majority enjoyed adulation like most other people, but as they did not enjoy 
the risks of burning or maiming or violent death any more than anyone else, 
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they resented what seemed occasionally to be a tacit assumption by the public 
that they were so effortlessly gallant and irresponsibly ‘‘ devil-may-care ” 
as to be insensitive to all but the immediate present and indifferent to their 
own ultimate fate. 

This, however, applied much more to the situation in 1941-42 than to that 
prevailing among the later years of the war. They were never completely 
unconcerned about their fate. They knew their job was highly dangerous and 
never was that knowledge far from consciousness. A moving example is 
given by this conversation between a squadron leader, D.F.C., and a senior 
flying officer, both of a Blenheim squadron, at about 6.30 p.m. one evening 
in 1941: 


F/O.: “What do you think you're going to do after the war, Eddie ? ”’ 
S/Ldr.—gazing thoughtfully into the bottom of his glass—‘‘ Oh, I dont 
know. I don’t really think I shall last as long as that.” 


This was said quietly, matter-of-factly, and sincerely by a sound, intelligent 
. man of a calm and cheerful disposition. 

Another effect of the constant awareness of uncertainty whose detailed 
consideration would demand the space of another paper was the mushroom 
growth of superstition among the aircrew. Personal mascots, ranging from 
hare’s feet to girl’s silk stockings were taken very seriously. A young WA A E 
officer who had lost two men friends in succession, both on operations, developed 
an acute depression with considerable feelings of guilt in response to the rapidly 
accepted verdict among the rest of the squadron that she was a jinx and carried 
“the kiss of death.” This was not a grim joke; it was an even grimmer 
belief, sincerely held ; one Captain of Aircraft, a Flight Lieutenan twith D.F.C. 
and bar, going so far as to forbid any member of his crew to take her out, on 
pain of expulsion from the crew. There was no point in adding to the risks, 
he said. 

This wide acceptance of a primitive syste of magical ideas by men whose 
duties made them familiar with some of the most highly developed scientific 
apparatus at that time in use, was an ironic comment upon the materialist 
illusion of inevitable progress. 

The attitude of non-commissioned flying crews differed from that of their 
officers in that they more frankly expected privileged treatment and special 
consideration. They were rightly encouraged in this by such concessions as 
special rations, vitamin extracts to supplement their diet, ultra-violet irradia- 
tion and extra leave ; these were enjoyed of course by all aircrew, officers and 
N.C.O's. 

But except in the air, N.C.O’s. were more inclined to be resistant to discipline 
than officers. In this connection it must be admitted that there was a very 
small but definite proportion of Aircrew Sergeants who differed completely 
from the rest of their colleagues. Their motive for joining was simply glamour 
and promotion, their attitude to flying and its risks unconsidered. Most of 
this minority were air gunners or flight engineers, neither of whom have usually 
had the same degree of preparation or length of training, or been selected with 
as much attention to suitability of temperament as the other members of the 


— _ mme eee = 


1949. | BY D. STAFFORD-CLARK, M.D. 17 


crew. The educational standard required in their case was correspondingly 
less exacting. Such men provided the bulk of cases displaying low morale in 
a squadron, and they were fairly characteristic. They lacked the conscientious- 
ness, integrity and responsibility of their more impressive colleagues so that 
they were apt to claim operational successes (for example targets hit or enemy 
aircraft shot down) which they had not achieved. They lacked self-respect, 
and so their discipline was bad and their standard of personal cleanliness was 
_often indifferent. Their mental attitude was often surprisingly adolescent 
and immature; off duty they pictured themselves rather as cinematograph 
heroes than as the men they were, attempting a most exacting job in this very 
real war. But, as has been stressed above, they constituted a small minority. 

The foundation of this attempt at an appreciation of aircrew psychology 
was laid in 1941 (7); at this time the conception conveyed to the public mind 
from all available sources of information of the attitude of aircrew to their 
job lacked understanding or imagination. This was perhaps because the public 
were assumed to want their heroics simplified ` subtlety might suggest falli- 
bility ; so despite all popular acclaims, propaganda about the R.A.F. tended to 
misunderstand and underrate the quality of their courage. The core of this 
quality, now more widely recognized, its most terrible and unforgettable 
characteristic, was the subordination of the instinct of self-preservation to an 
endeavour to fulfil a very high standard of war service; a determination to 
see the job through despite the greater love for wife. or child or for life itself. 

This was reached by deliberate decision; by intellect rather than by 
emotion, maintained by will, not by recklessness. It was in most instances 
an adult and considered choice—a vindication of self-respect and of dedication 
to a tradition of courage. 

An understanding and sensitive appreciation of this was esena to the 
physician responsible for these young men ; it was in fact a most necessary 
part of his clinical equipment. He had scrupulously -to eschew the insidious 
fiction that flying men are intrinsically less vulnerable to acute misgivings 
and apprehension than their fellows in less arduous occpuations ; and a grasp 
of both their personal attitude and of the changes which it was likely to undergo 
during their tour of operations, was as invaluable to him in the treatment of 
those who, faltering, turned to him for help, as it was indispensable to him in 
the decisions he was called upon to make about those who could no longer 
continue. These decisions covered not only prognosis and disposal of medical 
cases ; but also the distinction which had inevitably to be made between the 
medical and non-medical case ; the man who was unfit and the man who was 
unwilling. It was no part whatever of the medical officer’s duty to indict a 
man whose reason for ceasing to fly was not medical, nor did he pronounce 
judgment ` but he could not evade his responsibility for giving an honest 
opinion in an expert capacity whenever this was requested. And in the Royal 
Air Force a medical opinion is required in every case of failure or refusal to 
persist with flying duties. 

The second aspect whose importance became increasingly apparent was the 
effect of experience of flying stress in producing fluctuations in morale, which in 
turn determined both the type of man most likely to succumb at any particular 
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stage and the reaction he would probably display with its corresponding prog- 
nosis. 

From the beginning the decision to volunteer for aircrew duties implies 
an acceptance of risk. The precise nature of this risk is rarely fully understood 
until actual flying begins, and then its perception may be gradual and cumu- 
lative or sudden and catastrophic, depending upon whether or not the airman 
experiences a crash himself or sees one involving men he knows well at an early 
stage in his training. This happens in a number of cases ; flying is one of the 
few activities where training and preparation exact a casualty rate comparable 
with that of combatant service. From the very beginning the experience of 
flight is apt to be disturbing as well as novel and exciting and interesting. 
Armstrong (9), dealing with both civil and military aviation in his book devotes 
considerable space to an analysis of the factors contributing to emotional 
disturbance in flight, quite apart from the risks of combat ` they include: 

(x) Labyrinthine, visual and auditory stimuli of a most unfamiliar 
kind ; sometimes mutually contradictory as when in rough air violent 
sensations of rocking and rising and falling are accompanied by com- 
paratively little observed motion of the horizon. 

(2) Visceral disturbances such as nausea and vomiting (which may 
themselves be partly psychogenic in origin). 

(3) Psychic disturbances, such as a feeling of acute apprehension, 
consciousness of height, and sense of insecurity and potential danger. 

To these may be added : 

(4) The discomfort of cold and the necessity for additional oxygen, 
indispensable at altitude. Both these factors introduce in their turn 
the necessity for wearing bulky and restrictive clothing and unfamiliar 
respiratory masks. 

The normal individual rapidly accustoms himself to these experiences and to 
a varying extent may become almost unconscious of them. It is, however, 
interesting to note that, contrary to popular belief and the experience of those 
whose flying has been limited to one or two trips, totalling perhaps less than 
fifteen hours altogether, the sensation of vertical height anticipated before 
flight by the novice, and strikingly absent during his first few hours of flying 
(Armstrong (9), p. 463) tends to return as experience is gained, sometimes with 
profoundly disagreeable intensity. Naturally, the degree of emotional tension 
produced by this varies very considerably ; it is not usually great or trouble- 
some, but it may occasionally obtrude into consciousness during flight, as for 
example when flying high above the ground, but comparatively low above a 
level of cloud which completely obscures the underlying view. On such an 
occasion the airman may be conscious of a sudden sense of visceral constriction 
as the aircraft sails out over the edge of the cloud bank, "as though he were 
driving over the edge of a cliff.” This is cited, not as evidence that such an 
awareness of height is normally a serious strain upon the flying man, which it is 
not, but as an indication that the subconscious emotional tension of SE may 
_ be affected by this, as by other better recognized elements. 

Later on in training, bad weather, the experience of being lost, or of running 
short of fue], and the almost inevitable shock of flying accidents involving others 
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on the course, all add to the latent stress. But the time is approaching 
for the commencement of operations, and eagerness and a desire to find out 
what it is really like provide a strong counter support for morale. In a squadron 
the critical test of the man’s whole career begins. For this he has been selected, 
trained, become perhaps a member of a highly interdependent crew, and from 
this point on there can be no voluntary turning back without dishonour, or 
at best a great loss of self-respect. He is keyed up, emotionally tense, eager 
but apprehensive, conscious of the comprehensiveness of his training and 
preparation, but fully alive to the dangers it was designed to meet ` then he 


begins 


first two or three operational sorties are so full of novelty and amazement, 
however intelligent and imaginative his anticipation of them may have been, 
that unless he is fundamentally unsuited to operational flying he will not suffer 
from actual fear to a very great extent ` but by the time he has completed 
five to eight sorties he will have discovered to a large extent the magnitude 
of the task he has undertaken. By this time he has probably seen another 
aircraft shot down—perhaps followed its course right down to its final explosion 
on the ground, and seen some, but not all, of the crew escape by parachute ; 
or watched it fall burning, without a single man getting out. The extreme 
novelty of operational sortie has gone ; to be succeeded by a growing recog- 
nition of the cost. Symonds, in his Croonian Lectures (8) summed up admirably 
the mental state necessary to enable a man to continue his tour of operations 
through this and succeeding stages. He called it confidence and assessed it as 
a blend of resolution, bravery and fearlessness ; the latter quality depending 
partly on temperament, partly upon the sureness of good aircraft, good training, 
and sound organization behind the planning of the operation. He argued 
that the smaller the margin of fearlessness, the greater the dependence of the 
individual upon his resources of courage and determination to sustain his 
morale and ward off breakdown. 

In all except the very few, confidence is bound to undergo fluctuations 
throughout the operational tour with a tendency to ebb with the passage of 
time, as the element of fearlessness becomes lessened by experience of disaster 
and by the exhaustion of continued emotional strain. None the less, imme- 
diately after beginning a tour there is a perceptible rise in morale ; this is due 
to the feeling of accomplishment and maturity now that the long months of 
training are left behind, and to the novelty, excitement and interest of this 
final stage of experience and adventure. By about the fifth sortie this surge in 
morale has begun to give place to the recognition already mentioned of the 
formidable reality of the tour. This tends to continue, in some cases almost 
subconsciously, until by the twelfth or fifteenth sortie the man has reached the 
stage in which the full realization of the danger and unpleasantness of the job 
has been forced upon him while there stretches in front of him an ominously 
large succession of repeated sorties before he can achieve the honourable com- 
pletion of his tour. Indeed, while seeming more desirable than ever before, 
this now appears so remote as to be an unprofitable and almost impractical 
goal on which to pin his hopes. At this point his chances of survival are bound 
to occupy his mind to a greater or less extent, depending upon his comrnitments, 
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domestic situation, and temperament, and at this time they must appear at 
their lowest ebb. He is passing through the critical phase of his operational 
tour, and he has probably never been so consciously close to death in his life 
before. This is a realization that lives with him in the background of his 
mind all the time during these days, and he sees ıt reflected in his friends in 
the Squadron and in inevitable losses among them. Siegfried Sassoon, writing 
of a different aspect of war—the infantryman’s—has none the less captured 
this exactly : 
"We are all near to death ; but in my friends 
I am forwarned too closely of that nearness.”’ 

The general life of the Mess strikes a strange contrast. Other people, 
non-flying or non-operational people, may be heard to talk of ‘‘ next month— 
when I go on leave ” or ““ Christmas,” or “ Easter,” with reasonable 
confidence, and the tacit assumption that to plan ahead with some degree of 
assurance is nothing strange. But for the operational flying man that might 
be a waste of time ; time present and actual before the next trip, which is the 
only time of which he can be certain. Next week may be too far off for him. 
His next leave forms a focal point in his existence beyond which he probably 
does not choose to look. This is not to say that he is necessarily consciously 
unhappy or apprehensive all the time, nor that he lives deliberately for the 
minute, as airmen in the 10914-1918 war were said to live. It is simply an 
indication of the degree of emotional tension by which he is bound, and the 
background to his conception of his existence which this particular situation 
has created. All this his unit medical officer must understand if he is to be of 
any value to the flying man. 

As his total of completed sorties mounts up (if he survives), the end of his 
tour gradually comes into the sphere of his permitted expectation and the 
average aircrew member looks forward to this with unconcealed eagerness. 
Later—after a period of rest and change—he will be again ready and keen to 
resume operations ; but for the time he longs to achieve a satisfactory com- 
pletion of the tour. As this prospect increases and his wisdom, experience and 
confidence deepen, his morale rises steadily ; he is over the worst of it. But 
by the 25th trip the cumulative stress and resultant fatigue begin to tell in 
all but the most exceptional cases, and at any time from then onwards his 
C.O. may wisely decide to suspend his tour. None the less, by far the majority 
of aircrew who survive a tour complete their full quota of 30 operational sorties. 

An attempt to illustrate all this graphically has been made in the accom- 
panying diagram (Fig. 1). It must be emphasized that the graph is purely 
indicative of the fluctuations referred to above, and that no mathematical 
assessment of morale in terms of units is proposed or intended. Nor, indeed, 
could it be justified. It is, however, necessary for a clear illustration of the 
cumulative effects of stress, as described, to be given in order to link these with 
the incidence of breakdown at corresponding stages of the tour. The vertical 
axis of the graph is intended to provide an index of morale, based upon confi- 
dence in the sense used by Symonds (8). The horizontal axis is graduated in 
numbers of operational sorties completed by bomber crews. The curve is the 
index of the confidence of the individual concerned during the course of his 
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tour ; the upper horizontal line is the critical level for morale. If morale falls 
below this line the man can no longer undertake operational flying. Since this 
level does exist in every flying man, although it may vary widely from one to 
another and is anyway not statistically measurable, it may be drawn as shown, 
at a purely arbitrary level on the vertical axis, which is itself, as previously 
explained, an essentially subjective conception. By following the curve of 
morale from left to right one may acquire a mental picture of the reactions 
of the individual to the stresses of operational flying just described. 


AVERAGE 
STARTING 
LEVEL 
LEVEL OF 
MORALE 
CRITICAL LEVEL 
(°) § 10 is 20 25 30 
NUMBER OF SORTIRS COMPLETED 
Fic. I. 


THE MECHANISM OF BREAKDOWN. 


All that has been written so far applied generally to the great majority of 
operational aircrew in Bomber Command. The particular problem raised by 
the small percentage of men who broke down demanded special consideration. 

Reaction to flying stress was an inevitable psychological response in every 
individual. In the vast majority of flying men it remained within limits which 
did not effectively diminish the man’s capacity to perform his duties in the air 
and on the ground. It was only when actual interference with his efficiency 
as an airman occurred that the reaction was considered pathological. What 
began purely as a difference in degree was apt to end as a difference in kind. 
But in practically every case the responsible stresses were the same, and it was 
in contemplation of their nature that the first essential difference between the 
problem of civilian and aircrew became apparent. 

It is the emotional reaction which underlies the production of symptoms in 
an anxiety state. The prolongation of these symptoms and their apparent 
association with stimuli which are not ordinarily associated with emotion, often 
characterizes the condition in the civilian patient. That symptoms may be 
produced by the operation of a conditioned reflex of whose associations the 
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patient can, and often does, remain remarkably unaware, is generally accepted. 
Among civilian patients insight into the precise cause of their development of 
an anxiety state is relatively uncommon ; but this was not so of flying men in 
time of war. For them the provocative stresses were nearly always so obvious 
as to be inescapable ; the conflict between duty and desire, self respect and 
self preservation, broke through into consciousness, leaving the patient bewil- 
dered, worried, and unhappy, but only too well aware of the reason. This was 
at once a striking and significant characteristic of these cases. But in treatment 
this insight was far less helpful for them than it would have been for a peacetime 
civilian patient, because it was not so much the symptoms as their cause which 
worried them. The airman did not dread flying because, when it was in pros- 
pect, he could not eat or sleep. He could not eat or sleep because he dreaded 
flying ; and this he nearly always knew. Moreover, such knowledge only 
added to his distress ; it did not diminish it. This did not mean that he was 
not helped by a sympathetic discussion of all his symptoms with a view to their 
evaluation. He usually was, and his gratitude and appreciation were sincere. 
But even more did he appreciate a full understanding of the strain which had 
fostered them ; and it was by reinforcing his own capacity to meet this strain 
that the physician helped him, when he could. 

The flying man’s problem might or might not be complex ; it was bound 
to be vital and acute. He might or might not be married, his wife might support 
or undermine his resolution by her attitude to his job ; he might have financial 
worries or aged parents dependent upon him, but one over-riding consideration 
inevitably underlay his development of an anxiety state as a reaction to flying. 
This was the natural instinctive fear of death, of maiming, of burning, or of 
becoming a prisoner ` the violent and overwhelming disaster or chain of dis- 
asters that wait upon all those who fly in time of war. There are many aspects 
of this tremendous factor which must be separately considered. But stripped 
of all less vital associations, this outstanding emotional strain confronted the 
airman inescapably. The neurotic patient may exaggerate or shirk his diffi- 
culties ; he may over-value the objects of his ambition or dread unduly the 
possibility of failure ; but the physical realities of violent death, mangling or 
incineration are sufficiently vivid for the most balanced imagination, once they 
have been brought home, as sooner or later they were bound to be brought 
home to all who flew on operations or in preparation for them. 

Under peacetime conditions in addition to discussion and evaluation of a 
patient’s symptoms, with the object of providing insight and understanding, 
the therapeutic approach to his problem may well include attempts to adjust 
his environment to his needs, as far as possible. 

In the case of the airman the conflict admitted of no comparable solution. 
It was not in the doctor’s power to mitigate the severity of stresses involved in 
operational flying; nor was it any part of his job to diminish his patient’s 
valuation of life or physical integrity. The conflict was between a very real 
dread based on a very real hazard on the one hand, and a sense of duty, of 
dedication to a pledged endeavour, and self-respect on the other. No one 
could honestly discount the first nor discredit the second ; nor has anyone any 
right to attempt to do so. The physician’s task in such a case was quite unlike 
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that imposed by the civilian patient ; and there was a corresponding difference 
in the primary goal at which it was his duty to aim. In all cases this was of 
course to help the patient to become well. But in every case in which the prog- - 
nosis did not exclude it, "" to become well ” included and implied a sufficient 
degree of recovery to resume full flying duties. This was an inescapable aspect 
of the medical officers’ duties, although positive exhortation along these lines 
was better left to the executive. 

If a return to flying had formed no part of the aim of treatment, the simplest 
and perhaps most generally successful measure would have been to advise the 
suspension of every case displaying an anxiety reaction from the obligation 
of further flying duties indefinitely, leaving the patient’s self-respect to decide 
unaided when, if ever, he should attempt to resume the duties for which he 
had volunteered. By removing the cause of conflict this would unquestionably 
have removed all symptoms in many cases, although among the most intelligent 
of the men, the haunting implication that even with the doctor’s approval, they 
had ceased a little too readily from mental strife, would have survived to distress 
them. But in point of fact the unit medical officer had a duty to the unit as 
well as to the individual ; and if he had evaded this by offering each individual 
a solution to his difficulties at the expense of the more resilient members of the 
Group, he would have ended by betraying them all. He had his part to play 
in the maintenance of general morale ; and indifferent morale can rot the fittest 
body of men. There are few epidemics as formidable. 

The extraordinarily high level at which morale in fact prevailed, despite 
the casualty rate already mentioned, may be deduced from the following 
figures. The incidence of breakdown among aircrew in Bomber Command 
over the whole period of the war did not exceed 5 per cent. The casualty rate 
over the same period, as given in round figures by Air Marshall Sir Arthur 
Harris, was 44,000 killed and 11,000 taken prisoner, out of a total flying force 
of 125,000. To this would have to be added the number of those wounded 
or injured in crashes, which he estimates at over 20,000. 

The casualty rate for killed and missing therefore was in the region of 
48 per cent., and for killed, missing, wounded and injured, 64 per cent. 

That the majority of aircrew could not fail to be aware of the practical 
implications of the second figure only serves to make the first the more remark- 
able. 


ANALYSIS OF CASE MATERIAL. 


The tendency of cases with psychogenic symptoms to fall into one of four 
groups when analysed from the standpoint of stage of tour reached and flying 
stress sustained was exemplified in a striking manner by a series of 46 consecu- 
tive patients seen by the writer. See Table I. 

The three groups revealed here clearly correspond to three phases of the 
operational tour; the beginning, the middle, and the last four or five sorties. 
The reason for postulating the existence of a fourth group is apparent if prog- 
nosis is taken into account, based on a follow-up in every possible case, and 
correlated with the nature of the precipitating stress. 
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NUMBERS OF CASES ENCOUNTERED 
> 


0125 5678 9 10M (2 13 14 151617 6 19 20 21 22232425 26 27 28 2933 
NUMBER OF TRIPS COMPLETED 


at PROGNOSIS : BAD. 
TABLE 2. AWET 


PROGNOSIS : GOOD. 


EXCEPTIONAL STRESS 
ENCOUNTERED. 
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In Table II the three groups are represented as three separate columns 
corresponding in height to the number of cases falling into each. Beside them 
are smaller. columns representing the cases in which altogether exceptional 
stress was encountered. Prognosis is shown as GOOD in all cases in which 
return to full flying duties in the same tour’or a second tour was known to have 
been achieved ; it is shown as BAD in cases in which removal from further 
flying duties ultimately became necessary on medical or executive grounds, 
or in which considerable doubt was felt as to eventual recovery for such duties. 

It will be seen that of 16 cases in Group A, all carried a bad prognosis, but 
only 2 had been subjected to exceptional stress; whereas in Group B, all 
carried a good prognosis except those 4 whose stress was unusually severe. 
In each one of these 4 cases (Nos. 38, 39, 40 and 41 in the appendix of case 
histories) it is worth noting that the severe stress had culminated in a single 
appalling experience. Similarly, in Group C the only 3 cases whose prognosis is 
noted to have been bad are the three who had suffered an overwhelmingly 
terrifying ordeal (Cases 34, 35 and 36). 

The inference from this is that incidence of psychogenic disability in aircrew 
displays a tendency to occur at three different stages in the operational tour, 
leading to the appearance of three groups of cases ; those groups in turn differ 
in prognosis for return to full flying duties ; the general outlook in the first being 
poor while that of the second and third is good. Cases whose breakdown has 
been precipitated by flying stress of exceptional severity form a group of their 
own whose prognosis seems not to share this relationship with the stage of 
tour attained. Separated, they constitute a fourth group. 

By labelling these four groups A, B, C and D respectively, and proceeding 
with a further analysis of the series of cases, the following table is obtained. 


TABLE III. 


Group. Beete Anxiety. Hysteria. Depression. Fatigue. ec ae Ge 
A F “ 5 š 3 : 5 ë I S — : 13 . Generally poor 
(see discussion) 
B. e — A 13 d — : I e — ; 13 - Good 
C. ‘ = y 4 peo = ý 2 e 2 ; 7 =. Good 
D D e D I D 8 D keep D epes D Se e 9 
Generally poor 
Mixed group- (see discussion) 
ing . : I x 3 — — — 4 e 
Total % 7 a 3I 5 4 2 
Percentage distribution Toral ces o 40 
A Medical . 39 
(neuroses only) . , 79°4 . #%12°8 . 10°'4 . 5'2 Noncniedical’' <4 
| Total reactions 42 


The percentage distribution of neuroses is calculated after subtracting the 7 non-medical 
cases: leaving a total of 39 cases which displayed 42 types of reaction. 


This is a table showing the incidence of the various types of reaction in 


a? 


each group; the diagnosis of "Loss of Confidence ” ; ‘‘ non-medical ”? is a 
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Service term reserved for cases whose reaction to stress is characterized by a 
collapse of morale rather than by conflict leading to true psychogenic illness. 
The heading of mixed grouping covered four cases whose history and general 
characteristics qualified them for inclusion in one of the first three groups, 
but who had also experienced particular stress adversely affecting their prognosis. 

In this and subsequent tables it will be noted that the-total number of 
reactions encountered exceeds the total number of cases ; this is because some 
cases displayed elements of more than one reaction. 

Table IV is an analysis of the percentage distribution of all reactions in 
this series. It is of value in indicating that the series, although necessarily 
limited in number, provided a fair cross section of the common types of case 
to be encountered in work of this nature. An analysis of 1197 cases of neurosis 
or loss of confidence in aircrew by Symonds and Williams (10) (F.P.R.C. 412 
(g)), has given very similar figures. These are reproduced for comparison in 
Table V.. 

The 39 “other reactions ” in this table include such comparative rarities 
among aircrew as schizophrenia and organic reactions. None of these were 
encountered in the author e series. 


TABLE IV. 
Total cases = 46. 
Percentage of Percentage of 

all cases. medical cases. 
Anxiety . : : 31 ; 67:3 : 79°4 
Hysteria ; 5 e II‘1 de 12°8 
Depression : š 4 ; 8-6 A I0:4 
Fatigue . 2 : 4'3 e 5:2 
Loss of confidence 7 15:2 ‘ — 

(non-medical) 

Total of all reactions 49 


TABLE V. (Symonds & Wiliams F.P.R.C. Report). 
Total cases = 1197. 


. Percentage of Percentage of 
all cases. medical cases. 
Anxiety . ; ‘ 789 ; LH 77:2 
Hysteria : 117 ; 9:7 e II-5 
Depression ` . : 107 : Dr 10°7 
Fatigue ; : 59 e, 4:9 e 5:8 
Loss of confidence . 176 e 14°7 i — 
(non-medical) 
Other (psychoses, etc.) 39 e N/A : N/A > 


Total of all reactions. 1287 


a ee 
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DEDUCTIONS. 


From the results of the investigation just described four main groups of 
cases emerged ; this accorded with the general experience of the author and 
led to the conception of a classification based upon the type of reaction encoun- 
tered, together with the accompanying history, environmental stress and stage 
of tour reached. 

This may be diagrammatically represented helow : 


TABLE VI. 


Men showing an unfavourable 
response to flying stress 


With good prognosis With bad prognisis 
for return for return 
_ Group B Group C Group A Group D 
Mid. tour Operational exhaustion Initial failures Extreme stress 
reaction reactions towards Essentially ~ reactions 


end of tour unsuitable types (Any stage of tour) 


The groups are designated by letters in the order in which they are likely 
to be encountered during a tour of operations ; this, too, by a coincidence 
which is not difficult to understand, is directly although not rigidly related to 
the respective frequency with which they are seen. In subsequent considera- 
tion the group under discussion will be referred to by its letter as above. 


Group A. 


These are the men who break down or decide to give up operational flying 
before beginning operations or during the early stages of their first tour, typically 
within the first six sorties, without having been subjected to exceptional stress. 
They are drawn largely from that small section of aircrew already described 
whose attitude to flying and its risks was never related to reality. Many of 
them are perfectly well aware of the implications of their failure, and have 
made up their minds to try no more before being sent to see the doctor. A 
frank admission of inability to carry on, without constitutional symptoms, 
marked remorse, or distress, is common in such cases. The absence of any 
deep or sincere regret may be very striking. But cases do occur when the 
picture is one of temperamental unsuitability hitherto concealed, with diffidence, 
shame and mortification. 

If neurotic traits are displayed they are likely to consist of a type of shallow 
subterfuge which strikes the observer as lying very close to consciousness. 
For example, men may protest that they are not so much concerned about 
themselves as about the rest of the crew: ‘‘I’d be ready to carry on except 
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that it wouldn’t be fair tothe rest of the crew . . .”’ is a remark which, in 
experienced ears, can almost be said to sound the knell of a patient’s prospects 
of recovering the confidence or determination necessary to resume flying. 

Other cases falling into Group A may display symptoms which suggest a 
mildly hysterical basis, while others still may have had their misgivings and 
resolution so delicately balanced that a single word from a wife or parents 
may tip the scales and determine them finally to refuse to continue. 

As a typical example the following case may be described. 


CasE 6.—A sergeant flight engineer, single, who complained of abdominal 
pain and throbbing headache at an altitude of 20,000 feet. He was aged 21, and 
had completed seven operational sorties. He gave a history of a crash in a training 
aircraft a year before, in which he had fractured his left external malleolus. Six 
months later, having resumed flying, he was involved in another crash in which 
neither he nor any other member of the crew was injured. Three months later, on 
his seventh operational sortie, his aircraft was forced to come down in the North 
Sea, the captain and rear gunner were killed, and the remainder of the crew spent 
14 hours in a dinghy before being rescued. After this the crew were reformed 
with a new captain and rear gunner, but the patient had not felt fit to return to 
flving since his rescue from the sea. His present complaint had been troubling 
him for about six weeks he said. | 

Neither his personal history nor his family history included any neurotic traits, 
nor did he himself display any evidence of anxiety or nervous tension ; he affirmed 
quite simply that he had this pain between 15,000 and 20,000 feet, that he did 
not know what caused it but that he did not consider he was fit for further flying 
under the circumstances. He had recently returned from leave during which he 
had been urged by his family to give up aircrew duties. 

On physical examination no abnormality of any kind was discovered, and so 
the medical officer took the opportunity of accompanying him on a long cross- 
country flight, during which the aircraft flew at altitudes varying between 10,000- 
20,000 feet. It was arranged that an additional member of the crew should fly 
to perform this patient’s duties so that it would not be necessary for him to know 
by the instruments at what height the aircraft was flying. The flight was made 
at night and during it the patient displayed no objective signs of distress, although 
he complained from time to time of vague abdominal pain and discomfort which 
was not in fact confined to the heights he had specified, nor referable in any way 
to the normal fluctuations in barometric pressure encountered during a flight at 
varying altitudes. 

Owing to his delay in resuming flying he had been supplanted in his crew, 
whereupon he said that he did not consider he should fly with a new crew after 
what he had gone through. His general attitude suggested very strongly that he 
was unwilling to try further but his reasons for ceasing to fly were not considered 
to be medical. In deciding his disposal, due consideration was given by the 
executive to the stress to which he had been submitted, but the prognosis for 
further flying was considered to be very bad. 


Other cases displaying similar traits are quoted in full in the Appendix 
of case histories to this group ; not infrequently a previous organic or traumatic 
disability supplies the focus for complaint, and the hysterical element becomes 
evident only after full clinical examination has revealed complete physical 
recovery or an unwillingness to co-operate in treatment directed to that end. 

One man insisted that an old meniscectomy scar completely incapacitated 
him for flying, but refused to perform remedial exercises (Case 9); another 
blamed an empyema treated successfully several years before for pain ex- 
perienced only in the air in the last stages of pre-operational training (Case 17) ; 
a third, although troubled by visual disturbance, would not wear the corrected 
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lenses provided for him (Case 13). In such cases insight is not very difficult 
to provide, but it is apt to be most unwelcome when provided. 

ln all these cases a full and sympathetic attention to history and physical 
examination is clearly necessary ; diagnosis must be made with particular 
care to determine the correct and fair disposal; but almost all of them are 
ultimately an executive and not a medical problem. In the author's opinion 
there can be no doubt whatever about the prognosis. Group A cases are abso- 
lutely useless from an operational standpoint. Their breakdown is final 
because their morale is intrinsically poor. Any attempts at encouragement, 
exhortation, or therapy to induce them to return to duty are just so much 
waste of time ; moreover they are contra-indicated because, as has already been 
stressed, it is no part of the medical officer’s job to indict a man whose reason 
for ceasing to fly is not medical. These men are essentially unwilling to fly. 
They have no wish to persist, no desire for any solution of their problem which 
will involve their return to operational duty. , 

There can be no compromise about their disposal ` it must be immediate 
and decisive, and the first step is their prompt removal from the operational 
unit. But this, as has been stated, is the responsibility of the Executive. 


Group B. 


Men who have reached their eighth or ninth operational sortie may begin 
to display symptoms of anxiety or to experience a sense of deep misgiving 
about their capacity to continue, which brings them under the care of their 
medical officer. This is a characteristic and recognizable reaction, which may 
be expected to occur at some point between the eighth and fourteenth sorties. 
Despite a tendency to spontaneous recovery, immensely facilitated by treat- 
ment, morale during this critical phase may only barely maintain the level 
below which continued operational flying becomes impossible. 

But in contrast to cases in Group A the attitude of the men in this group is 
one of deep distress that their resolve seems to be failing them ; their underlying 
response is positive and courageous. They desire above all not to accept 
defeat, but to overcome a reluctance which they do not always recognize as 
natural. 

They are usually frank about this reluctance and sincerely troubled by 
it. The symptoms are typically those of an anxiety reaction. Insomnia, 
battle dreams or dreams of crashes or terrifying falls, tremors, sweating, loss 
of weight, anorexia, tachycardia and palpitations may all be encountered. 
In many cases, however, the conflict is entirely present in consciousness, and 
the emotional reaction is tinged with despair at what the patient may mis- 
takenly regard as his exceptional infirmity of purpose or faint-heartedness. 
A young pilot, whose flying record was remarkable for persistence in the face 
of exceptional danger, accused himself of cowardice because after twelve 
hazardous operational sorties he detected in himself symptoms of acute anxiety 
and apprehension. He was convinced he was heading for disgrace and would 
desewe it ` but in fact he ultimately completed an outstanding tour and gained 
the D.F.C. (Case 22). 


30 MORALE AND FLYING EXPERIENCE, { Jan., 


Again, family ties may be worrying him. Such situations are tragically 
hard for a man whose love and sense of personal obligation to his wife and 
children conflict so mercilessly with Service duty. 


CASE 19.—A sergeant pilot, married, aged 24. This man consulted me after 
his eighth trip when he had just become a fully-fledged captain of aircraft. He 
said that he was afraid that his nerve was beginning to go, and that he would not 
be able to complete his tour of operations. In the course of conversation it was 
discovered that he had an additional worry, quite apart from the stage he had 
reached in his operational career, because his wife was pregnant and post-mature. 
This worried him considerably and he was waiting from day to day for news of 
her progress. The trips he had already completed had included several particularly 
unpleasant experiences, attacking well-defended targets in industrial Germany 
where the strength of the opposition was notorious. 

His history suggested no inherent instability and, apart from a mild tachycardia 
and increased tendon reflexes, he showed no physical abnormality. His weight 
had remained steady but his appetite was poor. 

Treatment consisted of a full discussion of all his problems with the suggestion 
that he was nearly over the worst.of his troubles; and this in fact proved to be 
true. He was given three days’ rest from flying at night, together with further 
encouragement and a simple tonic. He then undertook his ninth operational trip, 
from which he returned feeling considerably relieved and belief in his ability to 
regain confidence and resolution on the station. Once this definite advance had 
been gained arrangements were made with his Squadron Commander for him to 
have a few days’ leave to visit his wife; during this leave her baby was safely 
delivered and he subsequently returned to resume and complete his tour without 
further trouble. 


Tragedy will inevitably attend some cases where therapeutic success has 
been achieved ; in war this must be realized and accepted. It is better that 
the memory of such cases should remain with a medical officer for the rest of 
his life than that he should discount or forget them. 


CASE 21, a sergeant wireless operator, aged 28, was one. This patient reported 
sick on the day following a most alarming crash when his aircraft was actually 
taking off, from which he and the rest of the crew had managed to escape, but 
which had been followed immediately by fire in the aircraft, with subsequent 
explosion of the full bomb and petrol load. The patient had been detained in 
sick quarters overnight and had received 3 gr. of nembutal, which had procured 
him eight hours’ sleep: his condition on admission had been one of restless and 
almost hilarious excitement which is frequently seen in men whose immediate 
relief at escape from a terrifying situation has not yet been overshadowed by a 
full and sober realization of the narrowness of the margin by which that escape 
has been achieved. Realization had, however, followed with the morning ; this 
man said frankly that he wanted to give up flying; he had done eight trips and 
under the circumstances that was enough for him. He also said that his wife was 
pregnant, and he felt that he owed it to her to take no further unnecessary risks. 

He was given a few days rest from all flying and in the course of several con- 
versations the question of whether continuance with the duties for which he had 
volunteered could in fact be justly considered an unnecessary risk was discussed 
with him. The medical officer’s task in this case was to help him to reach a decision 
in whose rightness he could honestly believe, so that the conflict by which he was 
troubled could be solved without the development of further symptoms. The 
outcome of these consultations was his decision to resume flying ` this was obviously 
a very difficult decision for him to make, but having made it he seemed relieved 
at having overcome his irresolution for better or worse. He did not falter in his 
purpose, but he was killed in a collision in the air on his tenth trip when his aircraft 
was returning from operations. 


The general tendency in these cases is to recover morale and confidence 
sufficiently to continue full duty and, if they survive the hazards which it 
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involves, to complete their tour. The medical officer's obligation towards 
them is to assist them in regaining their self-respect and in recovering their 
original attitude of resolute courage. That is what they seek when they come 
to him, and in the great majority of cases it is in his power to help them to 
achieve it. Once through this unhappy period they are unlikely to falter 
again, although a small proportion of them may recur in Group C, suggesting 
a less hopeful prognosis for a second tour after their rest. Many of them, 
however, recover completely, resuming flying out of the resources of their own 
courage ; and they do not look back. g 


Group C. 


Cases in this group are precipitated by emotional fatigue linked usually 
to anxiety due to the cumulative stress of continued operational flying. They 
are seen typically in men who have successfully completed a fair number of 
operations; usually more than two-thirds of their tour. Such patients 
commonly exhibit tachycardia, insomnia, chronic lassitude, depression and 
anorexia, with often marked loss of weight. 

Symonds and Williams (10), of the Aircrew Research Detachment at Oxford 
have visited many operational stations in the Royal Air Force, including that 
under the medical charge of the author, to study the early signs of this condition 
at first hand, and to discuss them with experienced medical and executive 
officers. In a subsequent report on the results of their investigation they 
quote the comment of one squadron commander of proven soundness and 
reliability, who remarked that while no hard and fast rule for the characteristic 
behaviour of such patients could be laid down, they were apt to exhibit a 
reversal of their usual habits ; the noisy, exuberant extraverted type of fellow 
became silent, morose and solitary, while. the naturally shy or secretive indi- 
vidual assumed a false jocularity, often accompanied by unwonted alcoholic 
indulgence and talkativeness. But in both cases the pathological nature of 
the reaction is evident ; there is frequently a paranoid or depressive element 
in the reaction of solitude, a desperation underlying the gaiety. Drinking too 
much and too often is sometimes a significant indication of a man’s sense of 
subjective fatigue. Emotional lability, leading to sudden quarrels or unex- 
pected tears, may also be observed. A man who had successfully completed 
an operational tour burst into tears when he realized that his medical officer 
was sincerely concerned to help him over a subsequent dread of even non- 
operational flying ; kindness had released an emotional outburst which the 
anticipation of hostility had until then held in check (see Case 31). Another 
extremely conscientious individual with an innate and very severe fear of any 
form of flying wept openly when attempting to discuss his difficulties (see 
Case 33). 

A wise commanding officer can often detect these cases as early as their 
medical officer. They occur typically among a good element in the aircrew 
who tend to drive themselves unmercifully and who are often of a mildly 
obsessive frame of mind. They may have become fatigued because the cumu- 
lative strain of operations in their case has been excessive, because their 
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imagination and sensitivity are unusually highly developed, or because their 
resistance, although adequate, is not extreme. 

Such men deserve and require immediate rest from further operationa! 
flying ; decision on the part of the medical officer, coupled with the co-operation 
of the squadron commander, can always achieve this. Lord Moran (rr 
records that he has learnt from commanding officers in the R.A.F. that the 
changes just described suggest a poor prognosis for eventual return to fui 
flying. ‘‘ They taught me that when a pilot’s behaviour on the ground changes. 
when a lad who had been the life and soul of the mess becomes silent and 
morose, when he loses interest and zest, and becomes critical and bad tempered, 
then it is too late to save him.”’ 

This generalization is true only of the current tour. Correct treatment 
involves its ending. But provided these men are caught in time, before 
continuing and increasing exhaustion causes them to break down or to make a 
fatal mistake in the air, as, if they are missed, it almost inevitably will, prognosis 
for a second operational tour, after adequate rest and change, is good. 


Group D. 


In this group are included all men whose breakdown had been precipitated 
by an exceptional strain, often imposed by a single appalling experience which 
has utterly horrified and distressed them. The precise nature of the exceptional 
strain will of course vary in each case, but its severity is the criterion for the 
inclusion of any particular case under this heading. 

These cases include some of the most exacting with which the medical 
officer has to deal. Assessment, diagnosis, prognosis and management are all 
frequently complicated and difficult ; breakdown may occur at any stage in 
the tour, and it must be remembered that an exceptional strain may precipitate 
collapse of morale in any of the types described in the previous three groups, 
as well as in otherwise resilient aircrew. 

Previous knowledge of the man, and full understanding of the nature of 
the strain are unquestionably essential; as always, but above all in these 
cases, sympathy and imagination are indispensable to a wise and fair decision. 
Whether or not the case is considered to be purely medical, allowance must be 
made for the effect of the strain on the man’s demeanour in assessing disposal 
or prognosis. 

A man who still has it in him to complete a tour will usually show marked 
improvement within 48 hours of the development of the acute emotional 
reaction which is almost invariably seen in these cases. This reaction may 
take the form of a hectic exhilaration amounting to hypomania, or it may be 
characterized by extreme pallor, physical and mental exhaustion, and shock, 
succeeded after a few hours by utter dejection and weary, tremulous depression. 

But persistent symptoms of depression or anxiety state, or a frank inability 
to face any kind of flying after three days, suggest a bad prognosis for resump- 
tion of the tour. Prognosis for a second tour scarcely comes into the picture 
at this stage, but it will depend ultimately upon the man himself more than 
upon the severity of the experience which has temporarily overwhelmed him. 
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A particularly vivid example of such an experience is provided by CASE 40. 
This N.C.O., a flight sergeant rear gunner, displayed an acute anxiety reaction 
produced by severe flying stress. He was rear gunner in a crew who had completed 
twelve sorties, on the fourth of which, returning from Berlin, they crashed into the 
sea and spent twelve hours in the dinghy before being rescued by the Air Sea Rescue 
Service. They continued to operate after this and on every one of five successive 
trips were attacked by night fighters; this was at a time when enemy opposition 
had reached its most energetic stage. For persistent and devoted duty over this 
period, the captain received the Distinguished Flying Cross. On their twelfth 
trip a night-fighter destroyed their starboard outer engine over Germany; the 
aircraft began to spin and the starboard inner engine failed. With both port 
engines over-driving in the spin the aircraft was crashing out of control and the 
captain ordered the crew to abandon aircraft. Owing to the force of “ G ” (the 
centrifugal force developed by the powered spinning dive which the aircraft was 
undergoing), this rear-gunner found that he could not open his turret doors to 
reach his parachute and, after struggling furiously for several minutes, and seeing 
the parachutes of two others of the crew open far below him, he attempted to 
resign himself to certain death, trapped in the turret of an abandoned and crashing 
aircraft. When describing this he remembered covering his eyes and weeping, and 
then feeling there must be something he could do, and renewing his attempts to 
force his way out of the turret. After several minutes the aircraft gradually 
resumed level flight and he was able to escape from his turret into the rear of the 
fuselage, where he saw two other members of the crew. They, and the captain, 
had remained with the aircraft because another member of the crew’s parachute 
had fallen out, leaving him unable to abandon the aircraft. By this time the 
aircraft had lost about 13,000 feet of height, but by a miracle the captain had it 
under control again. They returned to base across Germany on two engines and 
below 10,000 feet, until after half an hour the inner starboard engine started up 
again. On his return this N.C.O. and the rest of the crew were admitted to the 
sick quarters for the night and given the routine treatment for emotional shock, 
and by the following day they-were fit for discharge. The patient stated frankly 
that he felt quite unable to face entering an aircraft again for the time being, and ` 
he was permitted to proceed on leave without doing so. He was an Australian 
and had no real home in this country, but spent most of his leave visiting relatives 

of the men who had baled out over Germany. 

On his return he reported sick, complaining of acute depression, exhaustion 
and anxiety. There was no evidence of pre-disposition on previous history, and 
apart from his pallor and loss of several pounds of weight, his physical condition 
was not abnormal. 


Immediate treatment by the medical officer on the station 1s of the utmost 
importance in these cases. Continuous unobtrusive supervision and the 
provision of sound sleep play a large part in the medical officer's management 
of a man whose immediate response to treatment on the station has been 
favourable. There is of course a tendency to substantial and rapid recovery 
in all these cases, who are usually young and emotionally resilient ; but it 
must be remembered that they are also naturally impressionable, and the 
prospect of resuming flying once this has gained a terrifying association in 
their minds may itself prolong symptoms of the emotional reaction. 

In cases where this occurs, treatment away from the unit offers the only 
reasonable hope of complete cure, quite apart from any question of an ultimate 
return to flying, which must take second place in the mind of the physician. 

These men are ill; they are psychiatric casualties ` and if what they have 
suffered has proved too much for them to bear, premature attempts to encourage 
or persuade them to resume full flying duties are as misplaced in their case as 
they would be in cases falling under the Group C classification. 


SCH, 3 
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DISCUSSION. 


As can be seen from the description of the four groups and a study of the 
appended case histories, certain conditions are more likely than others tu be 
encountered in a particular group. 

Group A cases usually include all men whose basic attitude to flying is 
unsatisfactory, whose motives for volunteering were inadequate or ill-considered, 
or whose morale, courage or confidence are below the minimal requirements 
for successful aircrew. Practically all men severely predisposed to the develop- 
ment of neurosis can be expected to break down in this way; but a small 
number may last into Group B or C, and some complete a tour despite the 
immense handicap imposed by their neurotic tendencies (Symonds) (8, 10). 
Of the frank or early neurosis seen in Group A, anxiety states predominate, 
although the few cases of hysteria seen in aircrew are largely confined to this 
group. Fatigue syndrome or obsessive compulsive reactions are most un- 
common under this heading. 

On the basis of completed sorties, the line dividing Group A from Group B 
cannot be rigidly drawn, but it is valuable as a general indication. Cases have 
been reported where men whose attitude to flying, response to encouragement, 
and subsequent performance justified their inclusion in Group B, came to the 
medical officer after their third or fourth sortie. This is uncommon. Men 
whose desire to continue is sufficiently positive do not usually experience serious 
difficulties as soon as this. 

Group B cases include most of the mildly obsessional types of personality 
encountered among aircrew ; as has been stressed, they are typically very keen 
to continue if they can, and to a certain extent their obsessive trend can be 
utilized to help them to do so. Emotional reactions characteristic of anxiety, 
and to a lesser extent true early or mild anxiety states are also to be expected ; 
hysterical symptoms, if seen are usually very amenable to explanation and 
vanish readily ; however, they are uncommon in this group, and where they 
occur predisposition is likely to be severe and the case a borderline example 
between Groups A and B. 

The typical case seen in Group C might be expected to be the fatigue 
syndrome ; but by definition this syndrome excludes anxiety or depression, 
being characterized by apathy and indifference. Such cases are a small 
minority in Group C. Those commonly encountered are anxiety states or 
depressions in which prolonged stress has lead to an emotional and often 
subjective exhaustion. They were originally called fatigue cases with anxiety, 
Or anxious depression, by the author, but this led to confusion with fatigue 
syndrome and has been abandoned. Anxiety is so frequently a significant 
factor that it is certainly true to say that of all reactions to the stresses of flying, 
anxiety is by far the most common. This is eminently understandable ; 
there can be remarkably few people who have flown without experiencing 
some feelings of anxiety ; none, except the constitutionally fearless discussed 
by Symonds in his Croonian Lecture (8) could fail to experience them on an 
operational flight during the period of the author’s observation. A mixture 
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of fatigue, cumulative anxiety, and an obsessive personality is another type 
of case to be expected in Group C. 

Following the extreme stress which is the criterion for Group D cases the 
immediate reaction is most commonly emotional shock ; this may be followed 
either by recovery or by an anxiety state, profound depression or hysteria. 
Hysteria is, however, as rare in this group as its general uncommonness among 
aircrew as a whole would suggest. Gillespie has commented on this rarity 
and has advanced an explanation for it, linking it with the natural self-respect 
of the aircrew type, and with the pride fostered by technical accomplishment 
and difficult achievement. 


APPLICATION OF THE GRAPH. 


Re-examination of the graph (Fig. 1) illustrating the fluctuations in the 
morale of normal men fulfilling the duties of aircrew provides a possible explana- 
tion of the apparently arbitrary appearance of the four groups of cases revealed 
by the investigation and just described. 

This conception when applied to each of the four groups in turn, will be 
found to correspond to a significant extent to the type of reaction, prognosis 
and indication for treatment already outlined. 

This suggests that it is in fact valid. In every case seen by the writer, 
the relevant phase of the graph, as well as the particular reaction encountered, 
was of very great importance in designing treatment and assessing prognosis. 


GROUP A. 


The significant characteristic of these cases, whether they displayed anxiety 
reactions, hysteria, or frank reluctance to persist with operational duties, was 
their comparatively poor morale. They started with this disadvantage and it 
rapidly led to their undoing as aircrew. Faced with the realization of acute 
danger their morale follows the downward trend, but because its initial level 
and quality are low, their departure from their more resilient fellows is illus- 
trated by the characteristically steep descent of their curve and its failure to 
rally before the critical level has been reached (see Fig. 2). 


GROUP B. 


The original graph (Fig. 1) showed the tendency of all flying men to go 
through a phase of lowered confidence between about their eighth and fourteenth 
trips. When this is accentuated either by temperamental or environmental 
factors, of which family responsibilities provide a very understandable example, 
this difficult period may constitute a critical phase as shown in Fig. 3. Provided 
men can be helped through this phase the resurgent trend in morale will follow 
the general curve outlined at this stage in Fig. 1 and reproduced in Fig. 3. It 
is this conception that must underlie the efforts of the medical officer to help 
men whose cases fall into this group ; it is on this basis that he can honestly 
reassure them not only that the reaction is itself perfectly natural, but also 
that if they can hold on for a time, their confidence will recover. 

The difficulties presented by cases on the border-line between Groups A 
and B have already been considered. 
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In discussing the original graph the effect of cumulative stress and resulting 
fatigue, both emotional and physical, was mentioned as particularly significant 
from about the twenty-fifth trip onwards. 

When this affects confidence in the manner shown in Fig. 4, cases will occur 
in Group C of anxiety or depression. True fatigue states, by definition ‘‘ cases 
in which the outstanding complaint is of undue fatiguability of mind and body 
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without adequate background of anxiety, depression, or obsessive compulsive 
reaction `" (Symonds (Dro, 12)), are far less frequent in this group. 


Group D. 


Fig. 5 is simply a diagrammatic illustration on the basis of the graph of 
the tendency of an exceptional strain to precipitate collapse of morale in any 
of the types described in the previous three groups, as well as in otherwise 


38 MORALE AND FLYING EXPERIENCE, [Jan., 


resilient aircrew. The exceptional strain is represented as a line of force 
driving down morale at the particular point at which it happens to operate. 
This, of course, may occur in training or at any stage of the operational tour. 

In every one of these four figures corresponding to the four groups the curve 
of the original graph has been retained to illustrate the correlation existing 
between the groups, deduced empirically from observation of cases, and the 
conception of the fluctuations in morale by which they may be explained. 

Such then were the effects of the stresses of operational flying in Bomber 
Command upon the men who encountered them ; stresses to which the majority 
. proved themselves more than equal. 

It has been the aim of this paper to illuminate an aspect of flying stress 
and the response it evoked from normal men; this has in turn involved 
examining some of the manifestations of human courage. From whatever 
aspect it is examined, to whatever analysis it is submitted, courage emerges 
and remains an element which transcends the limitations of purely scientific 
observation. But it will always be a proper study. 


SUMMARY. 


This paper records an investigation into the morale, reactions to the stresses 
of flying, and incidence of neurosis in members of operational bomber aircrew. 
It is based on observations made over a period of four years by the author 
while a medical officer to a heavy conversion unit, and to four bomber squadrons. 
This involved responsibility for the medical care and supervision of over 4000 
members of operation aircrew. 

From the results of this investigation two main sets of deductions are drawn, 
leading to two inter-related conceptions ; one, a tendency for the majority of 
cases of neurosis or breakdown to occur at one of three stages during the 
operational tour, the other an appreciation of the fluctuations to which morale 
in normal aircrew is subjected by the stress of operational flying. This second 
conception is expressed in the form of a graph and provides a theoretical basis 
for the first whose empirical evolution has been described. 

An account is given of the application of these related conceptions to the 
assessment of correct treatment, prognosis and disposal of men displaying an 
excessive reaction to the stresses of operational flying or training. Fear is 
accepted as the underlying factor in this reaction, whatever its outward form. 
This is a perfectly natural and almost universal emotion, but it is balanced by 
courage, confidence and resolution ; these make up morale. 

The graph has been drawn to illustrate successive fluctuations in the morale 
of normal men during the course of an operational tour, starting from the final 
phases of training. 

Although these fluctuations occurred to a varying extent in practically 
all normal men flying as aircrew in Bomber Command, in less than 5 per cent 
did they lead to breakdown, despite the intensity of the stresses involved. 


I should like to acknowledge with gratitude the interest and constructive 
criticism of Sir Charles Symonds, C.B., K.B.E., D.M., F.R.C.P., and Dr. 
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Denis Williams, D.Sc., M.D., F.R.C.P., at the inception of this work in the 
Royal Air Force, also the later encouragement of Professor Aubrey Lewis, 
M.D., F.R.C.P., and the practical advice of Dr. Elliot Slater, M.D., F.R.C.P., 
concerning its presentation in its existing form. 


APPENDIX OF CASE HISTORIES: HISTORIES OF THOSE CASES 
SPECIFICALLY REFERRED TO IN THE TEXT. 


CASE 9.—A sergeant rear-gunner, single, aged 21. This N.C.O. injured his 
left knee playing football while in the final stages of his training, and required 
a bilateral meniscectomy of the left knee joint. Clinical recovery appeared normal, 
but he failed to make satisfactory progress in rehabilitation and after some months 
the orthopaedic surgeon in charge of his case finally gave his opinion that no further 
orthopaedic treatment was indicated; he recommended that the patient be 
referred to a psychiatrist. 

Seen on the station the patient displayed an ominously hysterical attitude 
towards his disability, which he stated categorically made further flying quite 
impossible, while it remained in its present condition. He maintained that he 
was unable either to enter or leave the rear turret of an aircraft owing to the limita- 
tion of flexion in his knee, and that he was “ fed up with exercises and being messed 
about generally.” It was pointed out that the object of the exercises was tò 
enable him to recover full use of his knee, and that if he no longer wished to achieve 
this and was unwilling to attempt it, it was unreasonable for him to blame the 
accident for his continued absence from flying. His reply to this was that no one 
could make him fly if he was not fit to do so, and shortly afterwards he informed 
the squadron commander that he was finished with flying for good. 


CasE 10.—An acting-sergeant air gunner, married, aged 27. This sergeant 
had completed a total of 40 flying hours with one operational sortie lasting 54 
hours. He had been involved in a minor crash in which no one was hurt, and 
a few days later he came complaining of vague dizziness and feelings of strangeness 
which he dated from the crash. This proved purely a conversational opening and 
in the course of the consultation he showed complete insight, saying—“ I’m sorry, 
but I just don’t want to fly any more. I want to go back to a ground job. I 
can't face any more operations.” He responded to questions as to why his attitude 
should have altered so completely at the very outset of his operational career 
- after one crash landing which had scarcely affected the rest of his crew by saying 
that he was married, felt he had his wife to consider, and had lost his three best 
friends in the unit when they had failed to return from a recent raid. 

Both his family history and his personal history showed evidence of considerable 
pre-disposition to neurosis: he had three brothers, two of whom had had nervous 
breakdowns following trivial accidents, in one case necessitating treatment in 
hospital? His own motives for becoming an air gunner were difficult to discover ; 
he seemed to have given very little thought to the matter before reaching his 
present situation. 

His present condition was one of normal physical and mental health. Having 
made his pronouncement that he wanted to do no more flying he was no longer 
in the least disturbed and viewed the prospect of losing his rank and flying badge 
with complete equanimity. ‘‘ A ground job is good enough for me ” was his com- 
ment and summed up exactly his mental attitude. He was not a medical case 
and his disposal rested with the executive. 


CASE 11.—A sergeant mid-upper gunner, aged 20, married. When just about 
to commence operations on four-engined heavy bombers, with 78 flying hours, 
but no operational experience whatsoever, this N.C.O. complained of pain in 
his back over the site of an old empyema scar. This pain was associated solely 
with flying ; he never experienced it on the ground. From the outset this seemed 
likely to prove a functional manifestation, but after a careful clinical examination 
of his chest had revealed no abnormality he was X-raved and the second opinion 
of a physician was obtained. The effect of this was to exclude the possibility of 
his pain having an organic basis and the psychogenic nature of the symptom was 
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then explained to him, and he was invited to consider whether he had any particular 
misgivings about commencing operational flying, which he had not so far revealed. 
He then said that the trouble was that his wife was very much against him flying 
and he felt he ought to give it up for her sake. He was by now quite prepared to 
believe the pain of which he had complained did not in itself constitute a reason 
why he should not be passed fit to fly but he maintained that he had really no 
enthusiasm for flying at all and was rather sorry he had ever volunteered in the 
first place. f 

Prognosis for a successful approach to operational flying was clearly quite 
hopeless and the squadron commander was advised that the disposal of this case 
must rest with him. 


CaSE 12.—A sergeant navigator, aged 21, single. This man had completed 
130 flying hours, including one operational sortie lasting 6} hours. He reported 
sick, complaining of continuous severe occipital frontal headaches and a feeling of 
intense depression. He was extremely pale and said he wondered whether there 
was anything the matter with his eyes. S 

After the completion of his first operational mission he had developed 
coryza which had resulted in his being taken off flying for 48 hours. The next 
evening his crew, carrying a substitute observer, crashed on return from a cross 
country flight, and six of them, including the captain and the substitute who had 
gone in his place, were killed. A service funeral had been held for several members 
of this crew, which he had attended in the role of chief mourner, an experience 
which had depressed him considerably. At the time of the consultation he appeared 
to be developing an early anxiety syndrome. 

On physical examination there was no detectable abnormality and an expert 
ophthalmological opinion excluded an ocular basis for his headaches. In his 
family history there was nothing of great significance, but he told me that imme- 
diately after the crash, in which most of his crew had been killed, his father had 
been taken seriously ill and he received news that he might be dying; this had 
‘naturally increased his distress. His personal history suggested a moderate 
degree of pre-disposition : he had a nervous breakdown lasting almost 18 months 
with headaches and insomnia when he was nine years old. He attributed this to 
excessive study: he had been spending three hours every day at music practice 
in addition to his normal school. 

In view of his undoubtedly genuine distress and the stresses which his father’s 
illness, his friends’ death and his own purely fortuitous escape from inclusion in 
their accident had imposed upon him, an attempt was made to give him insight 


into the basis of his headaches, with as much encouragement as could reasonably . 


be offered him. He responded fairly well to this, and it was then suggested that 
after taking part in a second operational sortie he should go on leave to see his 
father, the gravity of whose illness had apparently been slightly exaggerated in 
the first report. He did this and was then posted to another unit to pick up a 
new crew ; but his recovery was short-lived for after one further operation with 
them he developed a full-blown anxiety state and had to be made permanently 
unfit for further flying. 

It will be observed that his was one of the less common cases in this group 
where a genuine temperamental unsuitability did not prevent him trying un- 
successfully to achieve a standard of war service which was, in fact, beyond him, 
or from suffering in the attempt. 


CASE 13.—A flight-sergeant pilot, single, aged 23. This patient, a flight- 
sergeant with no operational experience who was completing his course as a pilot 
on four-engined bombers, complained of headaches and disturbed vision since a 
crash he had had at his operational training unit. He had escaped unhurt and had 
flown again the same day. 

Complete medical examination revealed no abnormality except a slight error 
of refraction for which corrective flying goggles were prescribed by the ophthalmolo- 
gist. He then complained that his goggles were unsatisfactory, but a further 
ophthalmic opinion a month later pronounced them perfectly correct. 

He persisted in complaints that he was unable to land his aircraft with or 
without the goggles. Accompanied by his medical officer on a flight he made 
moderately good landings despite protests that the goggles were useless to him. 
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Subsequently he refused to wear them at all and proclaimed himself unsafe to 
fiy ; to continue would not be fair to his crew he said. 

He was considered to be a case of reluctance to fly with a very slight element of 
hysteria. Prognosis for operational flying was hopeless. His case, with a full 
report, was placed in the hands of the executive for disposal. 


CASE 20.—A sergeant navigator, single, aged 25. Following his tenth trip this 
sergeant reported sick, having suffered from nausea and vomiting while in the air, 
which had prevented his aircraft from making a successful attack. He had not 
previously suffered from airsickness at any stage in his training, and had completed 
over 200 hours in the air, but after his fourth trip, when his aircraft had crash 
landed at a coastal aerodrome after being damaged by anti-aircraft fire over the 
target, he had developed an increasing apprehension during flight which he was 
soon able to see was directly related to the development of airsickness in his case. 

There was no abnormality in history or on full physical examination. He 
reacted very well to the explanation offered him, coupling his airsickness with his 
natural apprehension following his earlier hazardous experience, and although 
provided with Chloretone capsules he discovered on resuming flying that he had no 
recurrence of nausea and did not need to take them. He showed every sign of 
having made complete recovery, but four trips later his aircraft was involved in a 
collision over England at night on returning from operations in which every member 
of the crew was killed. 


CASE 21.—This case has been fully described in the text on p. 30. 


CASE 22.—A pilot-officer, captain of aircraft, aged 24. This officer consulted 
me privately after completing twelve highly successful operations ; he said he 
was afraid that he lacked ‘‘ guts ” and that he dreaded undertaking any more 
operational sorties. He could not sleep on a night when operations were in prospect 
nor could he eat much food during the day preceding them. On return from a 
mission he felt physically and mentally exhausted, but when he went to bed he 
would lie awake tossing and turning and wondering how he was going to face the 
next trip. He was a shy and solitary young man, and in the course of consultation 
it became evident that he had very little idea of the extent to which other men in 
the squadron, whom he admired, had been troubled by similar anxieties. 

In his personal history there was little of significance except that he was an 
only child and that his mother had died when he was very young. He had great 
admiration for his father, who was a doctor, but feared that he was likely to bring 
disgrace upon the family name by an abject failure as an operational pilot. He 
had a pulse rate of 86, sweated freely during examination and his blood pressure 
was 140/80. 

He was reassured about the normality of his reaction and greatly encouraged 
to learn that he was not unique in this respect. He was also able to see the reaction 
of this type would be perfectly intelligible to his father as a medical man, and 
was told that few people were in a better position than a doctor to understand 
the degree of courage and determination necessary for the task which he had set 
himself. He was promised that if he still desired to continue flying he could 
confidently expect a resurgence of his confidence and with it a very much happier 
state of mind about his job. He also saw readily that for him to give up flying 
at this stage would be the one certain way in which he would let down his crew 
and betray his self-respect. 

He was given a simple tonic, allowed to resume flying at once, and seen nightly 
after his next two operations, when nembutal gr. 14 was prescribed. After this 
he improved steadily and completed a full tour of operations with distinction. 


CASE 23.—A sergeant rear gunner, aged 24, single. This sergeant sustained 
mild frostbite of his left hand following failure of his electrically heated gloves on 
his tenth trip, when the temperature at the altitude flown was minus 35 degrees. 
This disability resulted in his being taken off all flying for a week, during which 
time he began to become a prey to misgivings about his ability to resume flying 
when he should again be considered fit. He was an extremely mild case of anxiety 
reaction and responded perfectly to discussion and encouragement. He experienced 
no further trouble following resumption of his tour, and his case would probably 
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never have come to light had the enforced idleness due te his frostbite not provided 
him with an opportunity for brooding during a phase of ‘his tour which has already 
been mentioned as probably the most critical through Which a normal man has 
to pass. 


CASE 31.—A sergeant wireless operator, married, aged 22. This N.C.O. had 
already completed a tour of operations comprising twenty-four sorties when he first 
came under my care. He had been posted with his crew to a station where new 
aircraft were delivered for allocation to operational squadrons, the duty of his 
crew during their rest period being to test these new machines before handing them 
over to operational crews. Since his arrival the patient had exhibited reluctance 
to fly, and had finally told the commanding ofhcer that he was unable to face 
further flying for the time being. This was not easy for the commanding officer 
to understand, as the type of flying involved in this job was not at all strenuous or 
alarming ; the man was accordingly told that if he wished to avoid all flying he 
must consult the medical officer about his reluctance. When first seen he was 
in a mood of truculent despair which gave place on kindly questioning to uncon- 
trollable weeping. He said he had experienced a mounting sense of strain’ and 
tension from his twelfth trip onwards, but had told no one, hoping that he would 
get over it and determining at all costs to complete his tour without faltering. He 
now found any form of flying altogether too much for him, and supposed mistakenly 
that as a result he would be deprived of his rank and flying badge and lose all 
that he had striven so zealously to preserve and had so honourably achieved. 

He was clearly in need of treatment and reassurance. After brief explanation 
and encouragement he was temporarily admitted to the ward, where he was given 
nembutal gr. 3, repeated after eight hours, thereby ensuring him a considerable 
quantity of sleep following his admission. me $ 

On subsequent examination both his personal and family history were good, 
he had been successful at school, played football for the first elever and won several 
prizes. He had had no childish fears except a slight fear of the dark and of the 
possibility of someone following behind him in dark corridors or when ascending 
stairs. He had no physical disability and the nervous symptoms he had developed 
during his tour had been confined to mild headaches, a slight stammer, and his 
nervousness in the air. \. 

He said he had liked flying up to about halfway through his tour; he had 
throughout placed great confidence in his captain and in the rest of the crew. 
Their only particularly unpleasant trip had been their last, on which they had 
been attacked by a fighter on the way to the target, but had pressed on and bombed 
it successfully. He had been married six months before, and in the course of 
advising about his case I had an opportunity of interviewing his wife, who was an 
admirable type of Scots girl. Although naturally worried about his operational 
flying, she had never tried to dissuade him from it, but made it clear that she 
would support him completely in any decision he made about further flying, whether 
to persist or give up. <A report from the commanding officer of the squadron in 
which he had served stated that he was above average in the performance of his 
duties and had shown great keenness and enthusiasm at all times. ‘‘ On actual 
operations he was very reliable and on no occasion had it been known for him to 
exhibit any form of behaviour other than that required of a sound member otf 
aircrew during most exacting circumstances.” 

It was considered that his present trouble had arisen because, having completed 
his tour he had very reasonably permitted himself a relaxation of the effort of will 
which had become necessary to sustain him for further fiving. The ultimate 
prognosis for return to full flving duties was considered to be reasonably good 
but an immediate recommendation for two months’ ground duty, during which 
he would have the opportunity of flying if he so desired, was made. This case is 
particularly interesting in that the patient set himself to conceal his emotional 
reaction until in his own estimation his duty had been honourably done ` and in 
this he had succeeded. 


CASE 32.—A_ pilot-officer, single, aged 24, captain of aircraft. This was a 
similar case to the one just described. ‘This man had also completed a full tour of 
operations, but had been given a ground appointment for three months following 
the end of his tour, and had then been posted to a station to convert senior pupil 
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pilots from twin-engine to four-engine aircraft. After a month’s instructional 
duty which had involved him 26 hours’ flying, he complained of feeling extremely 
nervous while preparing to fly or in the air, his apprehension being characterized 
by a continuous fear that one of the engines would cut during take-off or landing : 
this would, of course, be a particularly disastrous hazard when the aircraft was 
being flown by comparatively inexperienced pilots. The patient was a brave and 
conscientious man and was perfectly well aware that an instructor who was himself 
nervous or apprehensive had an appallingly discouraging effect upon a pupil; 
moreover, if he displayed this reaction by an unwillingness or inability to leave the 
pupil to fly the aircraft entirely by himself, however inexpertly, he would make it 
quite impossible for the pupil to gain any confidence on the aircraft at all. 

He was in fact suffering from the cumulative fatigue of his operational tour 
added to a very real dread of instructing, which in a proportion of otherwise 
admirable pilots is very difficult to overcome. Physically and mentally he appeared 
perfectly well. A period of leave with mist. sod. brom. } oz. t.d.s. was advised 
and the commanding officer of the unit agreed to discuss this pilot’s attitude to 
instructing with him sympathetically on his return. This treatment proved 
entirely successful and the patient later became a most valuable and sound 
instructor. Prognosis for a successful second tour was not considered to be affected 
by this episode. | 


CASE 33.—A flying-officer, navigator, single, aged 28. This officer consulted 
me after completing sixteen operational sorties because he felt he could no longer 
continue to fly. He was on the verge of tears throughout the entire interview and 
broke down twice. He said that he hated flying and that he had always hated it 
from the first time he ever went into the air. He had discovered this at once 
during his initial training but had hoped that if he persisted by an effort of will 
he might gradually become more accustomed to being in the air: this, however, 
had not been his experience. i 

After four cross-country flights at an Advanced Flying Unit he had reported his 
lack of confidence to his flight commander, but following encouragement had 
returned to persist with flying, despite his increasing dread of it. Eventually he 
reached a stage at which he could only tolerate flying at all if he confined his atten- 
tion to his navigation instruments and worked out the mathematical problems 
involved while excluding from his mind as far as possible the awareness of being 
airborne. This, of course, involved a tremendous effort of concentration and, 
even so, was by no means the whole answer to his problem, because he was expected 
to include astronomical and sextant observations as a check upon his other naviga- 
tional methods, and the ordeal for him of leaving his navigator’s compartment 
and climbing to the astrodome to look out of the aeroplane was almost intolerable ; 
after doing this he felt so sick and miserable, and trembled to such an extent, that 
he was unable to record his findings for several minutes, thereby impairing 
the accuracy of this form of navigational aid to a point where it was almost 
worthless. 

Despite this enormous handicap he was considered to be one of the best navi- 
gators in the squadron ` a remarkable testimony to the determination with which 
he tackled his disability. At his operational training unit he had joined a crew 
whose morale was low and whose captain, by most unfortunate coincidence, decided 
to abandon flying after his first mission. His second captain flew the aircraft into 
the ground through what appeared to be sheer careless flying after returning from 
the fourth operation. The crew escaped although the aircraft was burnt out: 
thereafter they refused to fly under this captain. By this time the patient was 
dreading every landing and every take-off; only by a continuous effort of will 
could he compel himself to fly at all. It is pertinent to remark at this point that 
for any man to experience in succession two such unnerving and discouraging 
examples of leadership is almost incredible in the Service: the proportion of 
captains of aircraft who are capable of so betraying the confidence of aircrews is 
undoubtedly minute ` and for this patient to have had so unique and disastrous 
an experience added to his already intense personal difficulties in supporting the 
stress of flying must be considered an overwhelming and unforeseeable misfortune. 

Nevertheless under his present captain the patient had forced himself to com- 
plete, in all, sixteen operations, although after every one of the last four he had 
decided he could not undertake another; a decision which on each separate 
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occasion he had reversed at the last moment rather than tell the crew, who had a 
great regard for him, that he could not accompany them. 

His mood during consultation was one of utter dejection ; he could neither 
smile nor laugh, and he was completely miserable at his final inability to overcome 
his mounting dread of flying, by day or night, operational or non-operational. 
Physically he was perfectly normal. 

His was a most exceptional case ; his reaction to the awareness of height in 
fiving (see p. 31) was pathologically exaggerated from the start, and in the opinion 
of his medical officer there could be no suggestion that he could be blamed in any 
wav for this, nor that he had failed to make every possible human effort to succeed 
in spite of it. It was not considered that leave or any form of treatment would 
be of the slightest help to him as long as he was expected to continue flying. His 
complete lack of confidence and dread of flying had taxed his reserve of courage and 
determination to the utmost during his flying career, and now that reserve was 
completely exhausted. He was, therefore, considered to be a case for disposal 
under the procedure suggested for Group C patients: his sixteen trips did not 
constitute a full operational tour, but his persistence in the face of innate fear of 
flying, which had never left him, deserved and received the sympathetic appreciation 
of the executive. , 


CASE 34.—A sergeant pilot, single, aged 28. This man was the captain of a 
twin-engine aircraft, one of whose engines began to fail immediately after taking 
off for an operational sortie loaded with a four thousand pound bomb; after 
circling the aerodrome for some 10 to 15 minutes trying unsuccessfully to gain 
height so that he could reach the sea or some wide open space to jettison his bomb 
before landing, his aircraft caught fire in the air from a blow-back from the exhaust 
of the affected engine and crashed in flames on the edge of the aerodrome. The 
crew fought their way out of the incandescent wreckage and ran for it. Within 
"halt a minute the bomb, whose casing had mercifully been split by the heat, exploded, 
but with reduced blast effect. Four members of the crew were seriously injured 
sustaining burns and fractures; one was killed. The captain escaped with a grazed 
nose. He was admitted to Sick Quarters for the night and given the routine 
treatment for emotional shock, after which he slept fairly well. He was allowed up 
the following afternoon, and had a full consultation with the medical officer before 
leaving the Sick Quarters. 

This patient had completed twenty operational trips, and was in all respects 
an excellent type of captain. After his immediate emotional reaction had subsided 
and his physical condition was perfectly normal he said quietly and finally that 
he could do no more operational flving. Result of examination had suggested that 
he could not be justly considered a purely medical case, but by co-operation with his 
Squadron Commander he was recommended for an instructor’s course. He failed 
this owing to jumpiness at the controls—a sign which in pupil pilots beginning their 
training is considered an absolute indication for rejection unless it is very rapidly 
mastered. He had shown no sign of this before. The prognosis for further flying 
was therefore considered to be very bad, but the extreme nature of the stress to 
which he had been exposed was given full consideration in the medical opinion 

submitted on his case and secured him a sympathetic and imaginative disposal. 


CASE 35.—A sergeant wireless operator single, aged 24. This N.C.O. was a 
member of the crew of the aircraft whose fate has been described in the previous 
case. In escaping from the wreckage he pulled himself up through a hatch which 
was red-hot at the time, sustaining severe second degree burns of the face and 
hands. He was treated for his shock and burns at the Sick Quarters, and trans- 
ferred to an R.A.F. Burns Centre within a few hours when his condition had suft- 
ciently improved. He made an excellent physical recovery, but after his final 
medical board, at which his physical fitness for return to duty had been determined, 
his reluctance to resume operational flying remained too great for him to master. 
Flying prognosis in his case was estimated to be very poor indeed ; as he said 
himself, "bus nerve had completely gone.” No further encouragement or psycho- 
therapy directed towards the restoration of confidence in flying was considered to 
be of any value in his case, complete psychological recovery only being possible 
for him when the suggestion of further flying was finally excluded. 
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When seen several weeks after his permanent unfitness for future operational 
- flying had been decided he had recovered his health and appetite and was ready 
and able to do a good job of work on the ground. 


CASE 36.—A sergeant navigator, single, aged 2 3, also a member of the same crew. 
His injuries following the catastrophe above described were severe burns of the 
hands and shock, for which he received similar treatment to Case 35, with an 
equally good physical recovery. He came from one of the Dominions and was a 
very great friend of the wireless operator, who was a Scot, and who aiways invited 
him on leave to stay with his family in Scotland. These two men were inseparable 
companions on the station, and it was not surprising under the circumstances that 
the attitude of this patient to return to flying exactly paralleled that of his com- 
panion. The ordeal in all these cases had been the same, and though in the author's 
experience flying men have sustained comparable stresses and eventually returned 
to duty, prognosis in this case was the same as in the two previously described. 
No medical objection would have been raised to a return to flying had any of these 
patients proved eager or willing to do so; but as they did not the opinion was 
expressed that their complete psychological recovery was unlikely while the pro- 
blem of a return to flying still confronted them. 


CASE 37.—A sergeant wireless operator, married, aged 27. On his fourth trip 
returning from Berlin, where the fuel tanks had been pierced by fragments of high 
explosive shell, the aircraft of whose crew he was a member ran short of petrol 
and came down in the sea. The crew took to the dinghy, where they spent fifty- 
seven hours before drifting ashore off the coast of the Isle of Wight. They all 
required several days’ treatment for exposure in a neighbouring hospital, and when 
this patient returned to his unit he still complained of paresthesiae in his hands 
and feet. On examination there were no residual signs of oedema or any other 
physical abnormality, and the distribution of the paresthesia was of the glove and 
stocking variety. During discussion the patient volunteered the opinion that he 
would never be fit to return to operational flying ; when asked whether he thought 
this because he did not expect to recover fully from the physical effects of exposure, 
he replied quite frankly that it was not that, but rather the alteration which had 
occurred in his attitude to his job following his ordeal in the dinghy. 

Physically and mentally he displayed no sign of abnormality apart from an 
increase in his natural reserve, and a quiet but rather desperate insistence that he 
could undertake no further operational flying. He had also gained the impression 
that another member of the crew (Case 38) who had completed ten sorties at the 
time of this experience in the dinghy would be automatically removed from further 
fiying, an impression which was not in fact correct, and he said that although he 
had completed less than half the other man’s total of operations, he felt that the 
stress had been so great in both cases that they should receive similar treatment. 

It was explained to him that other members of the crew were in fact anxious 
to attempt further flying, and that they would be encouraged to do this; he replied 
by asking if he could have a medical board as he still sincerely believed that he was 
not in fact physically fit for operational flying, quite apart from any question of 
his willingness. His request was promptly granted, but the prognosis for his 
return to flying was not considered at all good whatever might be the verdict of 
the medical board as to his physical fitness. 

The board considered that he was physically fit for full flying duties, but con- 
curred with the opinion of the station medical officer with regard to his attitude 
towards further flying and the resultant prognosis. Following a full medical 
report embodying these opinions and directing attention to the stress to which 
he had been subjected, he was permanently removed from flying duties by the 
executive. 


CaSE 38.—A sergeant navigator, single, aged 26. This man was the navigator 
in the aircraft referred to in the previous case. He had completed 250 hours’ 
fiving, of which 72 hours had been made up by ten long operational trips. - 
At his medical board convened to assess his fitness for return to operational flying 
he was noted as displaying an anxiety reaction due to the stress of his recent 
experience. Under the supervision of his station medical officer he made a gradual 
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improvement, was sleeping well and in good general health. During this time 
he had been given a medical category which permitted him to engage in non- 
operational flying only ` an assistant medical officer flew with him on cross-country 
flights from time to time, and reported that although he was obviously doing his 
best he was far from happy in the air, particularly when the aircraft was flying 
over sea. The prognosis in his case was considered to be doubtful, but he still 
displayed evidence of a desire at least to try to regain confidence, and this opinion 
was expressed in a report to his next medical board, with a suggestion that he would 
probably require a further period of rehabilitation before a definite conclusion as 
to his correct disposal could be reached. Following this he was posted to a non- 
operational unit, and unfortunately it has proved impossible to follow up this case. 
Despite this somewhat unsatisfactory conclusion the case has been included as an 
example of the essential difference introduced into prognosis by the element of 
desire to continue despite the exceedingly severe strain which had been imposed. 


CasE 39.—A sergeant rear-gunner, single, aged 22. This N.C.O. was rear 
gunner in a bomber, and was hit by cannon fire from a night-fighter on his tenth 
sortie. He sustained a gun-shot wound of the jaw, which was fractured, and of 
the left hand and lower third of the left leg. 

He was treated successfully at a maxillo-facial unit and made a good recovery 
from all his injuries. After seven months he was considered fit to resume full 
flying duties, but at his final board he displayed symptoms of early anxiety neurosis 
and admitted that he dreaded a return to flying. He was given a period of two 
months’ ground duty, during which he was encouraged to talk over his troubles 
with the medical officer, but it was clear that the shock to his morale of his par- 
ticularly dangerous and unpleasant injuries suddenly incurred from an enemy 
he never saw had permanently impaired his confidence. My opinion, recorded 
privately at the time, was that he was finished for operational flying. His final 
medical board (nine months after the injury) confirmed this, making him perma- 
nently unfit for operational fiving duties. 


Cast 40.—The details of this man’s ordeal have already been fully described 
in the preliminary description of Group D cases (p. 33). He had already had 
a hard time after the crash into the sea, developing slight functional epiphora, 
but after explanation and reassurance had overcome this to persist with the rest 
of the crew. This in itself proved him to be a trier. After this final disaster, 
during which he had vividly anticipated a violent death when the aircraft crashed 
on to German soil, he had become utterly miserable, feeling subjectively ill, com- 
pletely disinclined for food, exercise, or interests of any kind, unable to sleep, 
and expressing himself in conversation as ‘‘ sometimes wishing it was all over.” 

This then was a case of breakdown after very severe stress who had tried as 
hard as he possibly could to do his duty. Treatment away from his unit seemed 
to offer the only reasonable chance of recovery of fitness for flying. He was accord- 
ingly admitted to hospital, where with some months of rest and psycho-therapy 
directed to the evaluation of his symptoms and the restoration of his confidence 
in himself he recovered his health and spirits, after the decision finally to remove 
him from further flying had been made. He was encouraged to resume full non- 
flying duty in a job which interested him, and suffered no stigma in view of the 
severity of the stress to which he had been subjected. Seen again eight months 
later he was fit and well and had regained his self-respect and happiness. 


CASE 41.—A flight-sergeant navigator, single, aged 21. This flight-sergeant 
was a navigator of the same crew whose experiences formed the background to the 
description of the previous case. He was in fact the member of the crew who 
discovered that his parachute had fallen out of the aircraft after he had received 
the order to bale out, thereby involuntarily imposing upon his captain the obli- 
gation of remaining at the controls and endeavouring to save the aircraft, although 
this had at first threatened to be impossible. Before the captain had succeeded 
in regaining control the patient’s own extreme terror was mingled with feelings of 
intense remorse that another man should have to face almost certain death because 
he himself was unable to save his own life when ordered. Rightly or wrongly he 
blamed himself for having lost his parachute through the open hatch of the ajr- 
craft while the first two members of the crew were in the act of abandoning her. 
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Following their return to base he developed symptoms of acute anxiety with 
anorexia and insomnia. He was a very conscientious man, who had tried hard 
throughout his flying career. He had himself completed 430 hours of fiving at 
this time, including twelve operations which totalled 70 hours. This extraordi- 
narily harrowing experience had caught him in the middle of the phase which has 
already been indicated as providing the basis of temporary breakdown in the cases 
described under Group B. The cumulative effect of this experience upon the 
emotional strain from which he was already suffering had led to production of the 
svmptoms of which he now complained. 

Remembering the tendency of cases occurring in Group B to achieve a degree 
of spontaneous improvement and explanation and encouragement, an attempt was 
made in his case to ease his mind at least of the sense of guilt to which he still 
clung because he had been unable to bale out when his captain so ordered. He 
was reminded that this had perhaps indirectly saved the life of the rear gunner, 
and knowing very well the story of the gunner’s escape from the turret and his 
discovery that he was not after all alone in the aircraft the patient was able to 
appreciate this, although, as he remarked, the story might have had a very different 
ending for all of them if the skipper had not been able to regain control. The 
captain himself took the greatest interest in his crew, and told me that he considered 
his navigator a very valuable man and would do anything in his power to help him. 
The patient appreciated this, but said that he did not think he could possibly stand 
up to further operational bombing missions, although he would like to try to serve 
successfully in a less exacting flying job, for example, in Ferry or Coastal Command. 

Transference from an operational command in the middle of an uncompleted 
tour is normally never advised or countenanced in the service for obvious reasons ; 
but in this case the opinion was expressed that if the man had proved completely 
unable to undertake flying of any kind the extenuating circumstances would have 
deserved the most careful attention ; and as in fact there seemed at least a possi- 
bility that he might regain confidence sufficiently to perform a flying job of con- 
siderable value, in his particular case an exception should be made. 

By way of rehabilitation he resumed non-operational flying below 15,000 ft: 
a guarded prognosis for his eventual return to any form of responsible flying duty 
was given. He left the unit to undertake training for duties.in another command, 
but a follow-up of his case revealed that he did not succeed in resuming his place 
in a crew and he eventually required complete removal from flying duties. 

It is of particular interest to note that the captain and the remainder of the crew 

- continued to persist with their tour until on their twenty-fifth trip they failed to 
return from an attack on a tactical target in occupied Europe. The example of 
courage and resilience which this captain had displayed had inspired not only his 
own crew but the squadron as a whole. He had demonstrated what has already 
been discussed—that a sufficient degree of enthusiasm, determination, and singleness 
of purpose can restore confidence in some men after experiences which have 
absolutely destroyed it in others. Rejoicing which attended his entirely unexpected 
reappearance with others of his crew some months later, having escaped both 
from the crash and from the attentions of the enemy, was his final contribution 
to the very high morale in his squadron. 


CASE 42.—-A sergeant navigator, single, aged 22. On his fourth sortie following 
return to this country fire broke out in the aircraft necessitating its abandonment 
by all the crew. He baled out with the rest, but for some reason his parachute 
failed to open when he pulled the ripcord ; he continued his free fall in space, and 
estimated that he fell over eight thousand feet before his effort to tear his parachute 
pack open with his hands succeeded and the parachute eventually opened ; all this 
happened at night. He damaged his left ankle on landing, but did not come under 
my care until six months after this occurrence, when his medical board had recom- 
mended that he return to non-operational flying for rehabilitation. 

In consultation he continually protested that he wanted to return to flying as 
soon as he was fit, but that he knew perfectly well he had not regained sufficient 
confidence. It appeared that his declarations of eagerness to resume full flying 
were most energetic at his various medical boards, with the result that physicians 
composing them tended continually to refer him back to a station for some months 
to reconsider his case after rest and non-operational flying. By seeing him on the 
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unit and accompanying him on a cross-country flight the impression gained was that 
in fact he was extremely uneasy about all flying and was making very little progress. 

A few weeks after his first consultation with me he burnt himself accidentally 
by splashing paraffin on to a stove in a dispersal hut. This apparently was a 
particularly clumsy and careless accident, and at the time it seemed within the 
bounds of possibility that this might represent a subconscious escape from recovery 
of full fitness for flying. This was purely a personal conjecture and was never 
mentioned to anybody else. However, after recovery from the superficial burns 
and the grant of a period of sick leave this sergeant’s case was finally reviewed by 
the medical board who, on this occasion, made him permanently unfit for all flying 
duties, a decision which in the author’s opinion was inevitable. 

It is perhaps of interest to remark that in the course of five years’ service with 
the Royal Air Force this is the only case of which the author has heard in which 
a parachute has failed to open normally. 
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INTRODUCTORY. 


In the following pages the use of electricity as an anaesthetic agent for 
man and animals is discussed. An attempt is made to assess the existing 
state of knowledge, but the issue is a complex one, and there are many gaps 
and contradictions in the story. Attention is later given to the now familiar 
use of electricity for the supposedly humane destruction of animals, in par- 
ticular the pig, dog and cat, and these practices examined in the ZE of the 
reliable evidence. 


HISTORICAL ASPECT. 


‘The concept of electrical anaesthesia is not in any sense new. According 
to Sir Leonard Hill (1935), Benjamin Franklin (1706-1790) made experiments 
in this direction, and was followed in the next century by Benjamin Ward 
Richardson (1869). 

D’Arsonval (1890) noticed that currents of a frequency considered high 
at that date could induce a certain degree of narcosis. Hutchinson (1892) 
and Pampilion (r901) recorded that anaesthesia could be induced by appro- 
priately applied I.D.C.,* obtained by the first worker by means of a ribbon 
vibrator, and by the second with a segmented wheel. Attention was then 
focussed on the issue by the classical studies of Leduc (1902) and his school. 
Over the next decade Robinovitch contributed considerably to the literature 
and subject, which seems then to have passed into almost total neglect until 
recent years. 


TYPES OF ELECTRIC ANAESTHESIA. 


The possibilities appear to be three-fold : 

(1) Local anaesthesia, by electrical interference with the passage 
of afferent impulses, as on the limbs. 

(2) Spinal anaesthesia : similar interference with nerve- -function 
in the cord. 

(3) General anaesthesia: electrical interference with the receptor 
mechanisms in the brain. This may be either of brief duration, as 
produced by a single pulse of high density ; or prolonged, as produced 
by the sustained application of weaker currents. 


* D.C. stands for direct current, I.D.C. for interrupted direct current. 
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In the greater part of the experimental work it would appear that (2) and 
(3) have been concerned together. 


(1) Local anaesthesia produced by electrical means. 


This aspect has received the least attention. Robinovitch, however, 
discusses it in Gwathmey’s Anaesthesia (1914). She states: ‘In clinical 
work we have applied electrical anaesthesia for local anaesthesia in numerous 
cases.” Her technique was to apply D.C. interrupted 100 times per second 
and with a duration of pulse of 1 msec.* The anode and cathode were secured 
over the nerve trunks, the anode being proximal. The method was first 
employed in rgto at the St. Francis Hospital, Hartford, Conn., for the amput- 
ation of the great toe of one foot and the great, second and third toes of the 
other. 54 V. provided a current of 4mA. She then refers to other surgical 
interferences, including two further amputations of the toes (where g mA. 
was used), and a resection of the leg, using here 18 mA. Anaesthesia would 
appear to have been complete in all instances, but tingling sensations were 
complained of at the higher amperages and she recommends 4 mA. as the 
current strength, not to exceed 6 mA. Special emphasis is laid on the bloodless 
condition of the fields of operation as a result of vaso-constriction, and on 
the surgical advantage of this. 

. Hertz (1933) failed completely to obtain by similar means any measure 
of local anaesthesia whatever, but successful regional anaesthesia is reported 
by Kalendaroff (see p. 55). l 


(2) Spinal anaesthesia produced by electrical means. 


This has involved the application of D.C. or I.D.C. between the posterior 
aspect of the trunk and the neck or other anterior part. Many workers 
have applied the cathode to the head itself, thus including the brain in the 
circuit. This circumstance complicates the issue by including the cerebrum, 
and combined spinal and general effects are then probably concerned. At 
present only true spinal effects will be considered. 

Ivy and Barry (1931) applied I.D.C. (100 pulses/sec., of duration I msec.) 
between the lumbar region and the back of the neck in dogs. The current 
employed was low (the voltage was 4 to 12 V.). They report that complete 
immobility resulted, without loss of consciousness. Respirations were normal 
or somewhat augmented, the pulse-rate was slowed. When the circuit was 
broken, the animals recovered immediately, and repetitions for a period of 
IO minutes on 6 successive days were without deleterious effect. They con- 
clude, however, that too much muscular rigidity was developed for practical 
(surgical) purposes, and ascribe this tonus to the inductive effects of their 
segmented wheel interruptor. In conclusion they observe: ‘‘ We believe 
that the induction of spinal anaesthesia with appropriately interrupted direct 
current has considerable promise and warrants further investigation. Such 
an investigation awaits the perfection of an apparatus that is free of faradi- 
zation effects or one that vields an oscillographic curve with a square plateau 


* y msec. = 0'001 seconds. 
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and adequate voltage. It is believed that such an apparatus would not produce 
the rigidity seen in the majority of dogs on the application of the current to 
the spinal cord, and would render surgical operation feasible.” 

Silver (1939) applied continuous steady D.C. between the anus and the 
shoulder in rats, and records immobilization effects on the hind-quarters only. 
The fore-quarters remained normal. 

Recent work from Italy (Martini, Gualtierotti and Marzorati (1942)), 
reports the induction of complete spinal anaesthesia in the cat, and has included 
a study of the physiological mechanism. These workers employed what they 
term ‘‘ Greek ’’ current—sine-wave current Half-rectified and clipped or squared 
by passage through a pentode valve operated at saturation. This is the 
equivalent for all practical purposes of the current employed in his classical 
studies by Leduc, and referred to below. 

Applied to the exposed spinal cord the current resulted in total spinal 
dysfunction, as monitored by the electro-myelogram. They believe this 
action to be reflex, since freezing the cord at a level caudal to the site of 
stimulation suppressed the effect. They claim, moreover, to have demonstrated 
that the reflex involves the stimulation of specific inhibitory centres for the 
spine, situated in the diencephalon (hypothalamus), and they claim by a 
technique of neuro-section to have localized these accurately. What is of 
even greater physiological interest is their statement that the centres are 
multiple, each acting bilaterally but having specific control over its segment 
of the cord. 


(3) Spinal plus general anaesthesia produced by electrical means. 


This heading covers the greater part of the experimental studies on electric 
anaesthesia. Most workers have followed the technique of Leduc, applying 
I.D.C. between the loins and the head. 

Leduc’s experiments.—Leduc (r902) and his colleagues applied initially 
faradic current, but tonus was the invariable consequence. He therefore 
assayed I.D.C., obtained by the interruption of battery current by a segmented 
wheel, at interruption rates up to 200 per sec. and over a wide range of voltages. 
He is quoted in translation by Regensburger as follows: ‘‘ The animal is 
placed in the circuit, placing on the shaved head a cathode formed of absorbent 
cotton impregnated with a solution of sodium chloride, and covered with a 
metallic plate ; a wide anode is placed on the shaved back of the animal at 
the posterior extremity of the body: the interrupter being in operation, the 
e.m.f. is rapidly increased in the circuit until generalized contractures are 
produced, the animal falls on its side, the respiration stops; the indicator 
hand of the commutator is then brought backward until the respiration is 
re-established ; at a certain degree of current, a tranquil and regular sleep is 
obtained, the respiration continues without modification, the heart functions 
normally, but all of the cerebral functions are suppressed ; the animal, dog or 
rabbit, free, without fetters, remains lving motionless in a profound sleep, 
the muscles are relaxed ` the animal, if one raises it by a fold of the skin, is 
flabby and completely inert ; if it is pinched, pricked or cut, it does not react, 
unless by some reflex movements.’’ 
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‘“ The duration of the sleep may be very prolonged ` we have some animals 


which have been kept asleep many times for over two consecutive hours without | 


any alteration in their health. The establishment of the current: does not 
seem to cause pain, for the animals do not utter a cry, aside from the con- 
tractions and contractures caused by the current, they do not make any move- 
ment of defence or of flight. If the current is established slowly, in order not 
to exceed the necessary dose and avoid contracture, there is a period of 
agitation, analogous to that which chloroform gives ` the sleep is then longer 
to obtain. . . . In summary, with these currents, one can instantly, 
without apparent pain, bring about the complete inhibition of the cerebral 
centres, leaving intact the centres of respiration and of circulation ; one thus 
obtains a tranquil, prolonged sleep, and a complete general anaesthesia. The 
somniferous action is regulated and is suspended as quickly as one can act 
on the electric current ; the sleep is not followed by any consecutive reaction.” 

Later, Leduc arranged that the technique should be applied to himself, 
but his colleagues feared to push the experiment far, only 35 V. with a current 
of 4 mA. being reached. Leduc recorded his sensations as a complete loss of 
motor-power, and dimming of hearing and sensation generally. No pain as 
such was experienced, and he appears to have been incensed that the experiment 
was not carried further, believing that he would then have experienced complete 
anaesthesia. This belief is apparently supported by the work of Kalendaroff, 
but is challenged by Zimmern and by Hertz, as will be discussed later. 

Robinovitch (op. cit.) reviewing the technique of this method, emphasizes 
that : 


(1) large storage batteries (100-200 ampere-hours) only should be 


used for current, as the latter must be steady.* 


(2) for the same reason the supply (to the patient) must be indepen- 


dent of that driving the motor of the interruptor. 
(3) self-inductance must be eliminated from the circuit, as by the 
use of graphite rheostats, etc. 


Ross and Allen (1943) investigated electro-narcosis in dogs by a technique 
similar to Leduc’s. Voltages up to 17 provided currents of 2-10 milliampeéres, 
interrupted mechanically from 80-470 times per second. Their results were 
essentially the same, and are summarized by them as follows : 

‘“ If before the stage of tetanic contractions is reached, or immediately 
thereafter, the voltage is dropped back slightly, a stage is reached whereby 
the dog continues to breathe slowly and evenly, there are no reactions to 
painful stimuli, no reflex movements and no corneal reflexes, although the 
eyes may be open and staring. At this stage there is no muscular rigidity. 
In general, interruptions of lower frequency are more sedative than those of 

* This stipulation does not continue to apply to-day, when less cumbersome and costly 
stabilizing devices are available, such as the feed-back circuit described by Plesset (1942) and 
employed by the American workers (q.v.). 

It is necessary over the whole field to recognize the distinctions between constant-voltage 
and constant-current conditions. The large storage batteries of Robinovitch, for example, 
provide only for constant voltage, and the current passing will depend on the very variable 


resistance of the animal, and on back-E.M.F. It is always the current-density that is the 
physiologically critical determinant. 
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higher frequency, although this effect is not easily discerned in all cases. This 
stage is difficult to achieve because of the apparent concomitant effect on 
motor nerves, but once arrived at, is maintained with ease for periods of twenty 
minutes or longer. Upon removing the animal from the effect of the current 
there is a period of hyperpnoea, but no evidence of pain, and the dog quickly 
returns to normal. Dogs which were watched for a period of several days 
thereafter showed no ill-effects. The subject carries such great implications 
that even the relatively meagre success to date still opens the way for much 
improvement. Further experimentation is still to be done at the higher 
frequencies* and under many conditions. It appears that there are still 
factors to be determined. . . . In conclusion, it may be stated that the 
optimal results, with the current employed, were obtained with ro volts inter- 
rupted from roo to 120 times per second, with very gradual inductiont and 
particular care required to avoid lethal potential.” 

Silver (1939) reports work on rats, and Silver and Gerard (1941) on the 
frog, rat and dog. Here continuous D.C. was employed. The cathode was 
inserted in the mouth and the anode in the anus, and a current of 10 mA. 
was passed. This resulted in rats in "a completely unresponsive state which 
could be maintained for hours.” The animals were quiescent under severe 
noxious stimuli (cutting, burning, powerful electric shocks). When the circuit 
was broken (after halving the current for one minute and then reversing for 
10 secondsf) the rats recovered normal reflex thresholds within 5 minutes and 
complete normality within 10 minutes. Repetitions totalling "o hours of 
treatment failed to lead to any detectable physiological defects or neuro- 
histological changes. In the second of the studies, where dogs were included, 
these findings are confirmed, and the authors conclude that a current-density 
of I mA.-/mm.? of cross-section of the cord is required for the effect. Blood- 
pressure, heart-rate, and respiration were not significantly affected. In one 
dog the current was passed for a period of 8 hours without ill-effect. Complete 
recovery on breaking circuit was invariable, but considerably slower in the dog, 
though normal reflexes were present in 15 minutes. 

Of special veterinary interest is the report of Kosler (1928) who employed 
an electric method in cattle. Direct current at 100-120 V. was passed between 
a copper electrode on the loins and a brass bit in the mouth; the current 
strength is not known. The animals sank to the knees and then to the side 
in lateral recumbency, with apparently complete loss of consciousness. Re- 
covery was complete in 2-3 minutes of switching off. The procedure was 
repeated on the same animals without harm. Frickinger (1928) confirms 
these results. 

Further studies with this tvpe of current are considered under a later 
. heading, but before leaving the present topic reference should be made to a 
communication from Professor Kalendaroff of the Biophysics Section of the 


* The influence of frequency has since been studied in America (sce p. 67) and in Italy 
(p. 58). But the conclusions arrived at are discordant. 

+ The recommendation of slow induction by these workers is not in accordance with Leduc 
(p. 54) and certain other workers (Wiersma dd al; WKalendaroff). In the light of Leduc’s obser» 
vations this may account for their difficulties, and perhaps the motor effects. 

+ No reason is given for this procedure, and its influence on the course of events is not in- 


dicated. Its rationale is presumably referable to back-E.M.F. 
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Institute of Experimental Medicine, U.S.S.R., for a copy of which I am in- 
debted to Major C. W. Hume. . The letter refers to a publication by Hume 
(1935) in Nature, and states: ‘‘ We are trying electro-narcosis experiments 
not only with animals (frogs, rabbits, dogs), but also with human beings, both 
sound and insane persons. For this purpose we use Leduc’s currents. 

All experiments are verified on ourselves.”’ 

"We are thus able to produce: (1) a condition analogous to general 
narcosis with total unconsciousness, with loss of sensitiveness and motility ; 
(2) a condition analogous to sleep, with integrity of reflex movements and 
loss of sensitivity ; (3) loss of sensitiveness localized in certain domains with 
integrity of tactile perception and complete consciousness.”’ 

"The stage of narcosis depends markedly on the adaptability of the 
organism to electric current. By increasing the ‘current step by step, very 
smoothly and slowly, a considerable current (5 mA.) could be applied without 
marked symptoms of electro-narcosis. A rapid increase of the current up to 
5 mA. causes a deep narcosis.” The letter then mentions certain therapeutic 
applications of the current, including " the treatment of mental 
diseases, the excitability of the brain in this case being markedly changed.’’* 

Unfortunately, further details of these investigations do not appear to be 
available in this country. Their special interest lies in the unequivocal de- 
claration of the induction of both general and local anaesthesia by means of 
the Leduc current, with human (subjective) confirmation. 


(4) General anaesthesia produced by the application of electric current across 
the head. 


This is the technique commonly employed in electric stunning in abattoirs. 
It is also the technique of electro-convulsant therapy in man. In both cases 
the current is passed for brief periods, but recently the current has been applied 
in psychiatric practice across the head continuously for long periods. (Wiersma 
et al; Paterson and Milligan). A fundamental difference between the present 
issue and. those previously considered is the high voltages and seemingly 
enormous amperages that are employed. . 

Flectric stunning of antmals.—This subject has received critical attention 
from numerous investigators (Hill, MacSwiney and Clinton (1932); Symes, 
Hill and Hobday (1932) ` Drverre and Mitchell (1934) ; Regensberger (q.v.) ; 
Anthony (1932); Clark and Tweed (1932); Müller (1932); and others). 
Single-phase rectified, alternating and three-phase currents are variously 
employed, applied in the case of the first two across the head, in front of or 
behind the ears ; in the last case between the base of the ears and the forehead 
(“ Iwel” Electro-lethaler). The voltage is usually some 70-80 V. and the 
resulting current of the order of 0-5 to 1-0 amp. r.m.s. (Hill and MacSwiney). 
The time of application of the current varies considerably in practice from a 
few seconds up to half a minute, and on its withdrawal the animal either 
relaxes immediately or goes into convulsions followed by relaxation. For 


* It is noteworthy that this reference to the use of electric current in mental disease ante- 
cedes by three years the pioneer work of Cerletti and Bini (1938) on electro-convulsant therapy. 
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periods varying from one to several minutes it then has every appearance of 
complete insensibility and fails to react to painful stimuli. ` 

Ivy and Barry (1931) studied the effects in dogs. They employed I.D.C. 
obtained with a segmented wheel from storage batteries, with electrodes 
placed in the ears. (Reference to their observations on spinal anaesthesia 
has already been made). The interruption rate varied from 100-200 pulses 
per second, the pulse duration from 1 to 3 msec., and the time of application 
from 5 to 15 seconds. They conclude their long series of observations as 
follows: ‘' The various types of current used will stun dogs. . . . The 
most efficient current is one of 72 V. interrupted 6,000 times a minute and 
passing 3/1o of the total time—each stimulation lasting 15 seconds. The 
average time elapsed before pain was telt* after this current was 4 minutes and 
14 seconds. The shortest time was 2 minutes and the longest 12 minutes. 
The minimum effective time for application of the current is ro seconds, the 
optimum being 15 seconds. . . . The stimulation serves to inhibit cerebral 
activity as judged by the loss of reaction to painful stimuli, and the absence 
of the drop reflex, climbing reflex. Sr 

The authorities cited earlier all assert that consciousness is lost, though 
almost all concede that this conclusion is presumptive. 

Frostig, van Harreveld, Reznick, Tyler, Wiersma (1944) essayed a modi- 
fication of this technique in dogs and man. 60-cycle A.C. was applied between 
electrodes placed behind the ears of dogs at such a voltage (unstated) as would 
supply a current of 300 mA., which was maintained for 30 seconds and then 
reduced to about 50 mA. (till respiration was restored. This they designate 
their ‘‘ narcosis-level’’). During the initial phase the usual tonic phenomena 
were produced, but with reduction of the current a. condition of narcosis 
resulted in the majority of dogs ‘‘ which could be maintained for hours.” 
Recovery was complete within a few minutes of breaking circuit. Ina minority 
of their dogs, what is termed a ‘‘ hyperkinetic reaction ” resulted instead of 
the narcosis, the characteristics of which recall the delirious phase of inhalation 
anaesthesia, in a modified form. This was partly dependent on the manner 
of induction, but is ascribed by them largely to idiosyncrasy, an aspect which 
is discussed later. 

These workers used in these studies sine-wave A.C. from the mains instead 
of the traditional I.D.C., since earlier studies of van Harreveld and Kok (1934) 
and Wiersma et al. (1942) had indicated respectively that sine-wave current 
could be used, and that there was no significant difference in effect between 
this and square waves. These appear to be the first records of the use of 
A.C. for electro-narcosis (as opposed to stunning). 

The objective of this team of workers was a modification of electro-convul- 
sant therapy in psychiatry, and thcir results in the dog led them to apply the 
technique in human subjects. Thev report on over 100 treatments of g patients. 
The human reactions combined the narcotic and the hyperkinetic types of 
reaction in varying degree, but the techniques of induction were not entirely 
the same as for the dogs, and this might account, the authors think, for the 
difference. What is of special interest in their report ts the observation that 


ae 


* The form of this statement begs a very important question, to be discussed later. 
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" Consciousness was lost during the entire period of application of the current. | 


No patient tomplained of any unpleasant sensations during the electro- 
narcosis.” Very dim memory was retained by some patients of the late or 
recovery stages. The treatment was sometimes maintained for as long as 
30 minutes at a stretch. On termination there was a ‘‘ prompt and speedy 
return of consciousness.”’ 

Reference has already been made to the findings of Gualtierotti, Martini 
and Marzorati (1942) in the context of spinal anaesthesia. In the majority 
of their studies these workers applied the Leduc-type (which they designate 
‘“ Greek ’’) current at the head either directly to the exposed brain, or by means 
of external electrodes, in cats, dogs and man. They categorically declare 
their confirmation of the original work of Leduc, with the exception of the 
question of the optimum frequency of interruption of the current, which they 
repeatedly affirm is at 280 cycles/sec., variations of as little as 15 cycles/sec. 
(approximately 5 per cent.) in either direction having a markedly reduced 
efficacy. This conclusion finds no representation elsewhere in the literature, 
either in respect of the frequency or the existence of so narrow an effective 
frequency-band (cf. van Harreveld et al. below). Their technique of application 
also differed from that employed by other workers, since they applied the 
current intermittently, for 30 seconds followed by 30 seconds withdrawal, 
and so on, to a maximum of 5 applications.* The reason for this practice is 
not given, but was presumably necessitated by their concomitant studies 
of the electro-encephalographic patterns which resulted. This team is the 
first to have invoked the electro-encephalogram for the (objective) study of 
the effects of the current on brain-function, and they describe, with repro- 
ductions, modifications of the normal encephalogram characterized sometimes 
by a complex sequence in time, and by representative slow waves and complete 
electric silence, likened to the phenomena in sleep and ordinary anaesthesia. 
- It would appear that they have regularly succeeded in inducing states of true 
narcosis and anaesthesia, durable for hours, in both animals and man. No 
- adverse effects or sequelae are described. 


TRUE AND SPURIOUS ELECTRIC ANAESTHESIA. 


That electric anaesthesia is a realizable possibility must be considered 
proven, but there has been acute controversy on the requisite conditions, and 
some of the comparatively recent literature even contains categorical denials 
of its existence and, indeed, its possibility. It is contended in these quarters 
that animals under the influence of electric current may be in a nightmare 
state wherein consciousness is maintained but motor paralysis prevents their 
evincing any movement or response to whatever stimulus, in very close analogy 
with the curarized state. Nor is the evidence by which this contention has 
been nourished by any means negligible. Regensberger (op. cit.) states the 
case clearly in his quotation of the remarks of a ‘‘ Professor at North-Western 


University’: “ He stated that the conditions observed might be indicative 


* This technique has representation elsewhere only in the studies of Leduc, who describes 
t cataleptic states ” as a result of similar applications at 30-60 second intervals, 
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of consciousness, or they might simply denote lack of control of the muscles 
with full possession of the sensations . . . In consequence, the condition 
observed might be merely a temporary paralysis, with the animal retaining full 
sensibility to pain. The hog cannot squeal because the throat muscles will 
not respond, and it cannot run or walk because the muscles are out of control, 
but it may be aware of all that is going on.’’ It would appear that this was 
Dr. A. C. Ivy, whose subsequent work on dogs, and his conclusions, have 
already been mentioned. Hertz (1933) of the Rothschild Hospital, Paris, 
may now be quoted in the same context (the electric stunning of swine) : 
“ En réalité, l’animal est stupéfié, car la phase stupeur précède la phase 
d’électrocution ; c’est un cochon stupéfié, mais ce n’est pas un cochon 
anésthésié. Le bénéfice est certain pour les spectateurs emotifs, il est nul 
pour le cochon.”’ 

Hertz speaks on the authority of his own very interesting experiments 
in this connection. In general, however, there has been a lamentable lack 
of serious endeavour to clarify this fundamental issue (of the state of con- 
sciousness) by the experimental method. Moreover, in scrutinising the 
literature on both sides it is impossible not to suspect that the thinking is 
sometimes guided wishfully. | 

Thus Anthony (1932), in the context of stunning at abattoirs, quotes 
numerous authorities who have given it as their opinion that the animals are 
unconscious. This carries quite rightly negligible weight with the opposition, 
who can produce experimental evidence in the reverse sense. 

Müller (1932) in a vociferous defence of the method of electric stunning, 
argues by analogy from human epilepsy, and by a number of stretched analogies. 
from experimental work in this and other connections, he concludes that 
unconsciousness is determined in both cases by cerebral anaemia. ‘‘I should 
not speak in favour of electrical stunning for the purpose of humane slaughter 
if the complete unconsciousness and insensitivity of the animals so treated 
were not an actual fact . . . doubts merely denote lack of biological 
knowledge of the subject.” 

Roos and Koopmans (1934, 1936) who enter the lists against Professor 
Miiller, sufficiently indicate their opinion by their invariable use of the term 
‘so-called electric stunning.” They rightly decry all argument by analogy 
between chemical anaesthesia and the electrically induced condition, and by 
physiological experiments (1936) demonstrate that absence of the eye-reflexes 
is no criterion of the state of consciousness in the electrically treated animal, 
since the effector side of the reflex-arc is out of action. The same, they argue, 
must be true of all the reflexes. l | 

Zimmern (1933), in an address to the Société de Pathologie Comparée, . 
repudiates the entire project of electric anaesthesia. His views are largely 
based on experimental work conducted by himself in 1903, after a visit to 
Leduc’s laboratory. He declares the anaesthesia mythical and the procedure 
actually dangerous (deaths in 1 in 4 of his experimental dogs). ‘‘ Nous avons 
en effet été amenés à conclure que le sommeil électrique n'existe pas, et que 
l'inhibition provoquée par les courants de Leduc doit être interprétée non pas 
comme sommeil mais comme manifestation de la série comitiale. 
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Ainsi s’écroule tout espoir de l’adapter à la narcose chirurgicale. Ses dangers 
du reste suffiraient à l’interdire.”’ 

Stief (1933) has concluded from his experiments that ‘‘ Electro-narcosis 
is not a narcosis proper but a complex of various symptoms, as drowsiness, 
unconsciousness, partial loss of tonus, catalepsy and stupor.” He also records 
haemorrhages at the base of the brain and in the ventricles, and concludes 
that Leduc’s current (which he says is conducted mainly by the cerebro- 
spinal fluid) is relatively dangerous. 

Hertz (1933) conducted experiments of considerable import, on dogs and 
on human patients, using the Leduc current. The objective phenomena in 
both dogs and man were the same, and in his own words, “ identique à ceux 
que Leduc et Roubinovitch ont décrits.” To the observer, complete anaes- 
thesia resulted, with steady respirations, relaxation, etc., under which (in 
the dogs) abdominal and other operations were successfully performed. ‘‘ Nous 
avons été d'abord émerveillés par l’anesthésie apparente complète.” It 
is noteworthy that Hertz does not seem to have found the method in any 


sense dangerous, as did Zimmern. He records no fatalities, or adverse conse- ` 


quences, and he proceeded to apply the method in a series of four human 
patients. Currents up to 25 mA. were used. All four subjects, while having 
the appearance of anaesthesia, are reported to have retained consciousness 
with various unpleasant features (sense of impending death, suffocation, etc.) 
and were able to relate where they had been pinched or pricked. Hertz 
concludes ` “ Il n’y a plus lieu à notre avis à discuter longuement. . . . 
Ce courant ne constitue en aucune façon un moyen de produire une anesthésie 
électrique comme cela a été dit par nos devanciers.” He ends with a statement 
that similar current was applied to the limbs with a view to inducing regional 
anaesthesia, with completely negative results, failing to confirm Robinovitch 
and Kalendaroff (q.v.). , 
Finały, Hume (1936) and others have published data collected in respect 
of electric accidents, where the subjective experience of those concerned proves 
that unconsciousness is by no means a necessary consequence of contact with 
sources of even high-voltage electric power, and that where consciousness is 
retained the experience may be anything from unpleasant to agonizing. Natur- 
ally, a great variety of electric and physiological conditions are here concerned. 


ELECTRO-CONVULSANT THERAPY. 


This procedure, now in regular use in psychiatry, has so close a bearing 
on much that is at issue here, that brief reference to it is called for. 

Technique.—s5o-cycle sine-wave A.C. at about 100 V. is applied for o-r 
to 0:5 seconds between electrodes strapped to the temples. The resultant 
current across the head is something of the order of 0-5 amp. r.m.s. The 
voltage requisite in each individual case can only be determined by trial. 
Where unusual resistance leads to an inadequate magnitude of current, a 
stunning shock (without convulsions) results. A summation of stimuli also 
is essential for the production of convulsions: a single pulse of whatever 
Strength is inadequate and stuns only (Hemphill and Grey Walter (1941)). 
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This procedure differs electrically from that at abattoirs in that for the latter 
a long application with lower voltage is the rule. 

The information derived from this practice and relevant to the present 
topic is as follows : 

(1) The technique is simple. 

(2) Memory of the shock is nil; memory of the preliminaries are 
faint and ‘‘ fade like a dream ” (Fleming, Golla and Grey Walter (1939)). 

(3) Fractures are now extremely rare with the improved technique 
(e.g. Hemphill and Grey Walter (1941) record more than 2,000 con- 
vulsions in more than 200 patients with no instance of fracture). 

(4) Where a stunning shock only is inadvertently administered, 
immediate repetitions are practised in the hope of inducing convulsions. 
Batt (1943) employed in an exceptional case 26 successive stunning 
shocks without mishap, and repeated shocks are now in use as an 
amplified therapeutic measure (Milligan (1946)). 

(5) Age per se is no consideration. Hemphill records the treatment 
of a 3-year-old child and Fleming a woman of 84. This is of special 
interest in connection with the following observation of Clark and Tweed 
(1932). Referring to the electrolethaler, they remark: ‘‘ A suggestion has 
been made that the apparatus may be used to produce unconsciousness 
in animals for minor operations, but in view of the enormous strain 
on the circulatory system, the wisdom of this suggestion is doubtful.” 
As the technique in question here is the same in every essential as that 
in man, this (purely theoretical) objection can hardly be sustained. 

(6) As is well established, for some time after treatment, some 
of the most difficult patients are more tractable and co-operative. 
In this context the observation of Clark and Wall (1934) in respect of 
rabbits and cats may also be noted: ‘‘ There was some indication 
that the application of the current made the animal quieter and more 
docile for a considerable time afterwards, and Hess (1931) also reports 
this effect. . .-.” 

(7) Unconsciousness lasts for some minutes after the shock. Apart 
from the subjective and objective evidence, proof of the existence of a 
state of true surgical anaesthesia is afforded by the fact that where 
dislocations occur, as is exceptionally the case, they may and should 
be reduced immediately, ‘‘ while the patient is still relaxed and un- 
conscious.” (Barrera and Kalinowsky ; Hemphill; etc.). 

Through the courtesy of medical authorities,* the writer has had oppor- 
tunities of witnessing both the standard routine-use of E.C.T. in man, and 
also the prolonged treatment for producing electro-narcosis after the manner 
of the American workers. The absence of apprehension on the part of the 
patients having had previous treatments, and many of whom from the nature 
of their case, e.g. anxiety-neurosis, might most be expected to exhibit it, is as 
impressive as the expediency of the method and general consistency of the 
reactions. 


* I am indebted respectively to Dr. W. Ogden, and to Dr. Thomas Beaton, for their kind 
invitations to witness these routines. 
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For the electro-narcosis the current is the usual 50-cycle A.C. from the 
mains, but the apparatus incorporates a constant-current device, this being 
its only significant special feature.. In the American method, after an. initial 
30 seconds at high voltage the current is dropped to the point where respiration 
recommences, this being characterized by a marked stridor, which continues 


for the g or 10 minutes of the treatment. It is necessary slowly to raise the: 


current over this period (manually) to maintain the state of the subject. 

Patients go into the usual tonus, with slight opisthotonus ; this is main- 
tained throughout. There is consequently no convulsion as such. The arms 
are held in flexor tonus which tends continually to become stronger, with the 
effect of raising the hands towards the face. The abdomen is not unduly 
rigid, and cutaneous sensibility is absent. It is stated that there is always 
an absolute amnesia—no memory whatever. of the treatment is retained. 
This general picture conforms to the sub-kinetic type of reaction described 
by van Harreveld, Wiersma et al 


SOME THEORETICAL AND TECHNICAL CONSIDERATIONS. 


Methods in both chemical and electric anaesthesia have originated and 
developed largely empirically. Chemical anaesthesia has yet to be placed 
on a secure theoretical basis, and the position in respect of electro-narcosis 
is even more obscure. 


(x) The cerebral circulation. 


As has already been mentioned, the loss of consciousness has sometimes 
been ascribed to cerebral anaemia. In this context, Ivy and Barry (1931), 
observing the cerebral vessels before and during the application of the current, 
failed to note any change in their calibre. Clark and Wall (1934), however, 
noticed constriction of the pial vessels and slowing of the blood stream for some 
3 seconds after the current was switched on. This was followed by dilatation 
of the vessels on switching off, or if the duration of application exceeded 10 
seconds. Van Harreveld, Tyler and Wiersma (1943) cite Jacobi and Magnus 
(1925) to the effect that during electro-narcosis the pial vessels are markedly 
dilated. Their own conclusion, based on a study of arterio-venous differences, 
is that during electro-narcosis the cerebral blood-flow is increased. As this 
relates to prolonged narcosis it would be compatible with the phenomena 
observed by Clark and Wall. 

Certainly there is little evidence here to support the ‘‘ cerebral anaemia " 
hypothesis protagonized by Müller ; the indications are that ischaemia does 
not occur. In any case, Clark and Wall in the same studies were unable to 
induce loss of consciousness by a stimulation of the cervical sympathetic, which 
resulted in a greater constriction of the pial vessels than they noted when 
their current was applied-at the head. It is, however, believed that cerebral 
anoxia, in consequence of the general anoxaemia which follows the apnoea 
or dyspnoea, may play a part in determining the change over from the tonic 


* The term “ electro-narcosis " must be considered most inept in this special reference. 
Narcosis is a well-defined clinical entity, with hardly anything in common with the state under 
present consideration, Which features neither muscular relaxation, nor a state from which the 
patient can be roused. * Prolonged clectroplexy ” would be a far more apposite term. 
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to the clonic state, and the ultimate decline of the latter (Hemphill and Grey 
Walter (1941)). 

All the above workers are agreed that the effect on the blood-pressure 
is an initial brief fall followed by a marked rise, after which there is a slow 
decline to the normal level. That the fall in blood-pressure has no bearing 
on the loss of consciousness was demonstrated by stimulation of the vagus, 
which resulted in a parallel fall without unconsciousness (Ivy and Barry). 


(2) Physiological effects on the nervous system. 


According to Kovaks (1944), “ the Leduc current . . . exhausts the 
sensory perceptions.” Evidently this authority ascribes the effects to fatigue. 
Van Harreveld, Tyler and Wiersma (1943), on the other hand, while ascribing 
the results to stimulation, posit that it is by stimulation of the inhibitory mech- 
anisms, a thesis materially supported by the Italian workers. 

On a priors. grounds, several possibilities seem to merit consideration, 
nor does it seem necessary to assume that only one mechanism is implicated. 
With interrupted D.C. or A.C. current these are 

(1) a maintained refractory state of the neurones ; 

(2) the reflex-fatigue of Sherrington ; 

(3) stimulation of inhibitory apparatus ; 

(4) failure of central integration ; 

(5) polarization effects. | 
Where continuous D.C. is concerned, (4) and (5) may be relevant, and it may 
be wondered whether electrotonus has some possible bearing on the case. 
These factors will be very briefly considered, seriatim. 

(1) Maintained refractory state—Where the period of the. fluctuating 
current is shorter than the shortest refractory period of the nerves concerned, 
and provided that the strength of the stimuli is adequate, it may be anticipated 
that anything up to complete block of the natural pulses will result, since 
these arrive only at nerve that is refractory. Such an effect might be anti- 
cipated throughout the nervous system, but the affective consequences must 
be expected to differ at different levels, as will be noted below. 

Where the peripheral nerves are concerned this could in itself account 
for the loss of normal sensation. But it merely substitutes artificial and 
extremely vigorous electrical stimulation of presumably all fibres, for the 
natural pulses generated by the receptors. While the latter and normal 
sensation are thus admittedly cut off, the substituted affective result may be 
any degree of sensation from faint tingling to unendurable pain, depending 
on the density and frequency of the current, and it is not easy to see how 
satisfactory local or regional anaesthesia can be obtained with pulsating 
current on any such basis, though Robinovitch and Kalendaroff both describe 
it. Current that could block the pain fibres by pre-emptive stimulation 
must be expected to cause pain, and of considerable degree. Some such 
difficulties are evident in Robinovitch’s reports. 

In contrast, none of the evidence, subjective or otherwise, indicates that 
the passage of considerably stronger currents than could be supported peri- 
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pherally, gives rise to any degree of pain as such at a higher level, as when 
traversing the spinal cord. At the level of the cerebrum such strong currents 
cause definite loss of consciousness, but the importance of the present consider- 
ation at this level is indeterminate. Other effects become possible at this 
level and in the spine. 

(2) Reflex fatigue—Thus with stimuli at the frequencies in question, it 
is difficult to believe that there will not be very rapidly induced at least some 
degree of reflex (synaptic) fatigue. Such fatigue, as both Sherrington and 
Adrian have pointed out, almost certainly plays a large part in the normal 
flux of sensation in consciousness. If, as seems probable, it obtains with the 
Leduc and other currents, this may be expected to lead to at least a general 
diminution in the intensity of the sensations,* or as Kovacs expresses it ‘‘ an 
exhaustion of the sensory perceptions.” It would follow, if this is the 
dominating mechanism, that the decline in sensibility should be progressive, 
and measureable in time. 

(3) Stimulation of inhibitory mechanisms.—The hypothesis of van Harreveld 
and Wiersma that the root mechanism is a maintained stimulation of the 
inhibitory centres does not seem to be readily compatible with those just 
considered : indeed they appear to be mutually exclusive. With these workers, 
however, the current was passed not in the length of the cord but across the 
head, and the mode of action here might be entirely different. At all events 
impressive support would appear to be lent to their particular theorem by the 
studies of the Italian workers. 

As the American workers point out, such stimulation (of the inhibitory 
centres) may be expected to dominate the picture to the exclusion of simul- 
taneous excitatory effects, in the same manner as, for instance, the knee- 
jerk is inhibited by ipsilateral pain. Moreover, several workers have com- 
mented on the hypnosis-like features of. the narcosis ` and cataleptic states 
were recognized and demonstrated by Leduc,f and have been described by 
others (Stief, van Harreveld, etc.). Inhibitory mechanisms might well be 
particularly important in the context of muscular relaxation and of the failure 
sometimes to obtain this (van Harreveld ; Ross and Allen), which is believed 
by van Harreveld to be an idiosvncrasy of the individual. 

This last conclusion is interesting and suggests that such idiosyncrasy 
might be equated with the relative development and functional state of the 
inhibitory centres in individuals. It cannot be doubted that these varv 
enormously, not only between individuals, but between breeds and species also. 
It is necessary only to compare the innate behaviour of the pointer breed of 
dog at work with that, for example, of a terrier in the same circumstances, to 
appreciate this innate difference in constitution. 

Between species it may be anticipated that such animals for example as 
the hare, and to a less extent the rabbit, the rat, and indeed all species in 
which immobility is an important defence mechanism, possess inhibitory centres 


* Such an attenuation of sensation was a major component of Leduc’s personally recorded 


experience. 
ft As has been stated carlier, Leduc obtained this effect by applying several separate exci- 


tations at intervals of from 30 to Duo seconds. 
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that are very highly developed, and it is all such as these that should, in terms 
of the theory of inhibition, go most readily into the narcosis. Van Harreveld 
worked on dogs, and a study of the responses (‘‘ narcotic ’’ and “ kinetic " 
respectively) with reference to breed, temperament, age, etc., might be illumin- 
ating. It may be worth noticing in this connection that the human patients 
on whom he reports, and who generally exhibited sub-kinetic behaviour under 
the narcosis, are described as schizophrenics of long standing. He has con- 
cluded that this kind of reaction is the normal in man. The possibility that 
it might have been the consequence of a perhaps constitutional, and certainly 
well-established abnormality, can surely not be totally ignored. 

(4) Failure of central integration—Whatever may be the importance of 
the foregoing factors, it can hardly be doubted that wherever electric current 
of threshold strength traverses the central nervous system there will be failure, 
partial or complete, in the processes of integration. It is a matter of common 
experience that the conscious sensory pattern, including the apprehension of 
pain, is always to a large extent and may sometimes be entirely dependent 
on circumstances and the psychological desiderata. As Livingston (1943) 
emphasizes, pain is a subjective phenomenon consequent on highly complex 
integrative activities in the cord and higher centres, with a strong affective 
element. Where the currents in question are passing, the effect is presumably 
a continuous, indiscriminate, undifferentiated stimulation of all the nerve- 
elements, including those normally concerned with the correlation and inte- 
gration of the whole complex of normal sensation. It seems not unreasonable 
to suppose that a state of integrative chaos (a true delirium cordis) may ensue, 
defying all interpretation at the higher levels: and that the net result, being 
sensorily indeterminate, may be relatively indifferent in consciousness. 

(5) Polarization effects.—The extent and significance of polarization effects 
in the cord can hardly be assessed. Where, on the other hand, the brain is 
concerned, as in stunning and E.C.T., no electro-encephalogram is possible for 
20 seconds after heavy current has passed ; the brain becomes like a battery, 
with polarization effects long after (Fleming, Golla and Grey Walter (1939)). 
It is only to be expected in such circumstances that .cerebration should be 
completely suspended and consciousness lost. 

Before leaving this issue, it may be noted that Burge et al. (1936) state 
that the cortex is electro-negative in respect to the exposed sciatic nerve 
in the conscious animal, but that in chemical anaesthesia it becomes electro- 
positive. This polarity is freely reversible, and the phenomenon was observed 
with a number of anaesthetic agents, and with asphyxiation, haemorrhage, 
and the exhibition of CO,. It is suggested by these workers that the brain 
behaves like a storage-battery, and that there is a threshold potential-difference 
which determines consciousness. While this is no doubt an over-simplification, 
their observations in respect of the polarity of the cortex may bear on the 
effects of heavy current on the cerebrum and consciousness, and the significance 
of the polarity of direct and pulsating current. 

Anelectrotonus.—Whether electrotonus could play any part in the course 
of events with steady D.C. the writer is not qualified to say. It would appear 
to depend on whether currents of sufficient strength can pass. It is noteworthy 
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that the current strength required for D.C. to be physiologically effective is 
of a very high order as compared with that required for varying current. 
Thus Silver estimated it at 45 mA. for the dog, and 1 mA. per mm.? of cord, 
which would probably be fatal with 1.D.C., while van Harreveld and his 
colleagues declare that in dogs ‘even . . . 500 mA. maintained during 
the entire experiment causes the same symptoms and does not endanger 
life.” These last workers ascribe this difference in level for D.C. to its poor 
stimulating powers. It seems not impossible that a different mechanism mav 
be involved. ; 

Gualtierotti, Martini and Marzorati (1942) publish the only paper in the 
literature recording a direct experimental approach to the question of the 
physiological mechanisms concerned. Applying micro-electrodes to the 
exposed central nervous system they found that direct stimulation (with 
I.D.C.) in the region of the diencephalon (hypothalamus) constantly resulted 
in narcosis or anaesthesia. They claim moreover that separate centres exist 
effecting inhibition of function in the cerebrum, in the cerebellum, and as has 
already been mentioned, in the spine. The action of each centre is diffuse 
over its respective sphere—the entire anatomical unit is inhibited, as is demon- 
strated by electro-encephalograms, electro-cerebellograms, and electro- 
myelograms, as the case may be. The action is in no way reciprocal—stimula- 
tion at any other point results in nothing more than strictly and narrowly 
localized effects, while stimulation involving the pre-central motor-area resulted 
constantly in the motor activity to be expected. The mechanism in each 
instance they consider to be reflex. | 

The importance of these findings if they are confirmed needs no emphasis. 
They would seem to provide a complete explanation of the narcosis and seem 
fundamentally related to the now classical demonstration by Hess (1931) 
of a specific sleep-promoting centre similarly situated, no less than to the 
well-known narcoleptic- consequence of tumours in the region of the third 
ventricle. -It has to be pointed out, however, that the thesis that the effect 
results from clear-cut and direct inhibition by positive activity of the centres 
in question is not proven. There remains the alternative that the centres 
act not by the diffuse emission of afferent inhibitory stimuli, but by the total 
suppression of afferent stimuli, without which cortical activity may possibly 
suffer automatic extinction (Samson Wright (1947)). Indeed some additional 
weight is lent to this alternative in consideration of the fact that the currents 
used for these studies were of enormous magnitude (for currents applied direct 
to the central nervous system) such as might well be expected to dislocate 
the regional nuclear function rather than effect the hypothecated physiological 
stimulation, a consideration which may not be independent of the remarkably 
prolonged effects recorded. 


(3) The Influence of the form of current. 

For electro-narcosis (as opposed to electric stunning) the form of current 
used has been, almost without exception, the I.D.C. of Leduc, and in exceptional 
cases it has been D.C. With I.D.C. most workers report the best results with 
a current of pulse-frequency Ioo per sec. and duration I to 3 msec. 
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The work of van-Harreveld, Tyler and Wiersma already referred to included 
a study of the comparative effects of D.C., I.D.C. and A.C., and the influence 
of frequency and of duration of pulse. In all cases the current was passed 
across the head in dogs. The I.D.C. was thyratron-generated square-wave, 
observed and measured with an oscilloscope. Their findings are summarized 
below : | 

(1) For I.D.C.-—(a) The strength-duration curve resembles that of peri- 
pheral nerve with a chronaxie that implicates the fast fibres (about 0-14 msec., 
rheobase about 100 mA.). (b) The pulse-duration is of small consequence 
down to 0-5 msec., when the threshold rises rapidly (the recurrence frequency 
was 120 per sec), Pulse-duration has no influence on the course of events 
or symptoms.* (c) The interruption-rate is unimportant.t Above 1,000 
per sec. there is some increase in threshold (ascribed to polarization effects), 
and above 500 per sec. the narcosis was commonly less tranquil. 

(2) For A.C.—(a) The strength-frequency curve resembles that for peri- 
pheral nerves (para-resonance type). (b) All frequencies between 30 and 8,000 
were effectual, but the narcosis was less tranquil between 500 and 2,000 cycles 
per sec. (c) The threshold minimum is about 100 cycles per sec., rising rapidly 
above this value (the threshold at 8,000 is ro times the threshold at roo). 
(d) ‘* The symptoms of en. [sic] produced with A.C. are identical with those 
produced with pulse current,” a conclusion discussed below. 

(3) D.C. also is effectual, but it requires a considerably higher amperage, 
and recovery is slower.{ During the flow of the current they observed torsion 
of the head towards the positive pole, and after some time a tendency to roll 
towards that side (galvanic vestibular reflex) ; on breaking circuit the effect 
was to the opposite side, a phenomenon explicable in terms of back E.M.F. 

It must be remarked that the source of D.C. in the American experiments 
was the laboratory mains with an admitted ripple of 1-5 per cent., which was 
considered ‘‘ physiologically unimportant.” At the lowest current passed 
this would entail variations of 2 or 3 mA. And at the highest, 500 mA., which 
was sometimes passed during the entire course of the narcosis, 7-5 mA. is 
involved. Robinovitch, as was stated earlier, is insistent that the source of 
current must be entirely steady for good results, and specifically vetoes the 
mains for the purpose, if only on account of the unreliability of their regulation. 
A variation of as little as os mA., she says, may suffice to cause trouble. This 
is a higher proportion of the current used by her than the proportion of ripple 
in the current used by van Harreveld, but it may be wondered whether some 
of the excitatory and other effects observed by the latter might not be due to 
this ripple. | 

The conclusion of these workers that sine-wave A.C. is physiologically 
the complete equivalent of I.D.C. of square wave-form is not a little surprising 
in view of the universally accepted belief that the square wave is a sime qua 


* This conclusion is not universal; e.g. Ivy and Barry describe the best results with a 
pulse-duration of 3/10, a conclusion conforming well with that of the Italian workers. 

t This result also is unsupported elsewhere. Most workers ascribe the best effects to a 
frequency Of roo msec. As has already been mentioned the Italian school insist that 280 msec. 
is uniquely superior. 

t This conforms with the observations of Silver and Gerard. 
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non for good results, and indeed that goodness of the results will be propor- 
tionate to the rectilinearity of the wave-form (Robinovitch ; Ivy and Barry, 
etc.). Another surprising feature of their work is that their stated minimum 
current-strength for I.D.C. (some too mA.) is twice their minimum value for 
A.C. (approximately 50 mA.), for it is well-known that a sharp wave-front 
connotes far greater physiological activity than a ‘smooth one, and as Hume 
(1935) has pointed out, the requisite current strengths for stunning with I.D.C. 
and A.C. are as 1:20. If the I.D.C. values are maximal,* and the A.C. are 
r.m.s., the difference does become less, but it is > still the reverse of what might 
be anticipated. 

The American observations on electro-narcosis, however, are thrown out 
of line with the rest by the use of (a) unusually high current (b) traversing the 
head only, and (c) maintained after an initial stunning current some 6 times 
greater, passed for 30 seconds. This last feature complicates the picture 


since ‘‘it is . . . possible to abolish the polarizing elements with strong 
current and to show that they require some hours to recover their properties " 
(Grey Walter). 


In conclusion the work of Dénier (1938) requires mention. He has concluded 
that A.C. is rectified by passage through the tissues, giving an effect the 
equivalent of D.C. pulses, ‘‘ which are probably more effective than A.C. in 
producing and sustaining either excitation or depression.” Dénier is also 
quoted to the effect that the chief component of the impedance offered to 
the passage of current is the capacitative component in the impedance of the 
skin. The resistive component may thus be short-circuited by the use of 
higher frequencies. He states that the contractures resulting with low-fre- 
quency 1.D.C. can be avoided by the use of higher frequency of period 1-5 
msec. and a pulse-duration of 15 to 25 microseconds. 


POSSIBLE DANGERS. 


(1) Damage to the central nervous system.—Although the currents concerned 
in stunning in E.C.T., and for narcosis with the American workers, are 
nominally high (up to and even exceeding I amp. r.m.s.), the density of the 
current within the nervous tissues is, of course, much less. By reason of its 
vascularity the conductivity of bone is high, probably approaching that of 
saline, while that of the cerebro-spinal fluid is even better. In consequence 
of this and of dilution in the other tissues, the current-density in the brain 
is reduced in man at least roo-fold (Fleming, Golla and Grey Walter (1939)). 
In animals, where the brain is relatively smaller, the bones are more massive, 
and the temporalis and other muscles are interposed, the dilution will neces- 
sarily be greater. 

Opinion is not decided as to the precise physical effects of the current on 
the nerve tissues (Barrera and Kalinowsky (1944)). Some observers can 
observe no histological abnormalities ; others describe a number of histological 

* This is indicated by their measurement on the C.R.O. A major difficulty is created 
throughout the literature by the failure on the part of the majority of workers to specify their 


metric procedure. The quantitative data have little meaning otherwise, and where, as is usual, 
- LD.C. is concerned, the omission makes them valueless, 
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changes. The consensus of opinion would seem to be that such changes as 
may be produced are largely reversible, and clinical experience amply demon- 
strates that no lasting damage is brought about. Moore (1943) discussing 
maintenance therapy involving sometimes well over 100 treatments in man, 
observes: ‘‘ Clinical observation shows no appreciable deterioration in per- 
sonality or intelligence as a result of continued therapy.” Milligan (1946) 
recording results with the ‘‘ intensive method”’ in E.C.T., originated by 
Beaton, describes as many as 3 and 4 convulsions per day, and with an average 
voltage as high as 180 V., and daily repetitions. These were for the treatment 
of psychoneurosis, and excellent results, with case-discharge, are reported. 
If these data apply in man, the question of deleterious effects in animal patients 
can hardly arise. 

(2) Electrocution of the patient.—There is, in even the well-educated public 
and sometimes in the professions, a surprisingly potent streak of what can only 
be termed ‘‘electrophobia.’’ Doubtless the association of ideas with the 
electric chair, and the occasional domestic accident, combined with mis- 
apprehension of the facts, are responsible. Indeed it is probable that this 
has played no small part in the strange neglect of the whole present topic. 

Death by electrocution may result in three ways (d’Arsonval, quoted by 
Zimmern (1933); Curtis and Cole (1944)): (1) by direct searing action on 
the nerve-tissue, as with extremely high current (e.g. lightning); (2) from 
ventricular fibrillation (syncope) ` (3) by respiratory paralysis (suffocation). 
We are here only concerned with the last two of these. As regards ventri- 
cular fibrillation, this can only result where the current traverses the heart. 
According to Curtis and Cole (1944) the vulnerable moment is 0-1 seconds 
before ventricular diastole, when electrical currents as little as 25 mA. may 
institute the fibrillation, which is, of course, generally fatal, though normal 
action may sometimes be restored by an appropriate second shock. It is 
for this reason, of course, that alternating or interrupted current is commer- 
cially so much more dangerous than direct current, since the possibility of 
the stimulus coinciding with the susceptible moment in the cardiac cycle is 
so much greater. But this issue is not relevant to the question of the anaes- 
thesia, since in no circumstances does the current-path lie across the myo- 
cardium (see, however, the discussion of the electrolethal chamber below). 

The only danger pertinent to the question of anaesthesia is the third 
possibility, respiratory paralysis, which is in fact the commonest cause of 
electrical fatalities in man; and respiratory paralysis is a regular feature of 
the electro-narcosis—the current is increased to the point of respiratory arrest, 
and the narcosis-level lies at a value just below this, where the respirations are 
deep and regular. 

It is well known to-day that the treatment for respiratory arrest of electrical 
origin is artificial respiration, which is successful in a high proportion of cases 
and even after verv severe shocks. It is manifestly a risk which, if not entirely 
negligible, is present in considerably less degree than in the use of the ordinary 
chemical anaesthetics. i 

(3) Danger to the operator.—The possibility of danger to the person operating 
stunning or electro-narcotic apparatus may assume undue proportions in the 
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minds of the electrically innocent : it is in fact hardly real. With properly 
designed and constructed apparatus and the incorporation of common-sense 
safety devices it vanishes to zero. 

(4) Other effects —Zimmern has declared the Leduc current and technique 
highly dangerous on account of respiratory failure, and he also reported svs- 
temic effects, notably pulmonary haemorrhage and oedema, in his dogs.* Ross 
and Allen observed that in some of their dogs ‘‘ the margin between the lethal 
voltage and the optimal voltage was very narrow,” and evidently care and 
discretion was needed in their case to arrive at the correct setting. This, 
however, is a generalization true for all anaesthetics, and the disastrous general 
effects described by Zimmern find no recognition elsewhere. They were not 
noticed by Ross and Allen. Ivy and Barry had no casualty in their total of 
40 dogs, many receiving several treatments. Hertz felt justitied in applying 
the currents to human patients (and Leduc to himself) without fatality. Van 
Harreveld and his colleagues employed heavy currents for as long as 30 minutes 
in dogs and man, this last involving a series of o patients and over 100 treat- 
ments, with no disaster. No doubt the danger of fatalities may be greater 
in the use of the Leduc-technique, where the current path is in the entire 
length of the C.N.S. and hence includes the respiratory centre. For transverse 
A.C. across the cerebrum, however, the clinical records of the routine use of 
E.C.T. in man provide overwhelming proof of the general safety of the pro- 
cedure (see Kalinowsky and Hoch (1947)). It can only be concluded that the 
proper procedures are essentially safe, but that Zimmern’s technique (and 
presumably also Stief’s) was in some way at fault. | 

The only danger in these methods that seems to have any claim to recog- 
nition is that of bone-fractures. Though these have been virtually eliminated 
in man with the modern techniques of E.C.T., it has been accepted in the past 
that they are associated with powerful musculature (Hemphill and Grey Walter 
(1941)), although this has been contradicted elsewhere (Cook and Sands (1941)). 
They have, however, been the consequence of electric stunning in pigs (An- 
thony (1931)), usually involving the neck of the scapula or the thoracic 
vertebrae (as in man), though their incidence is given as a fraction of I per 
cent. (Anthony). The evidence on all sides indicates that their elimination is 
a matter of (a) complete freedom from restraint and (b) the correct electro- 
technology. There is no record of their occurrence in dogs or any of the 
other experimental animals used, but in large and powerful animals there is 
reason to anticipate this complication, which is present in any case in the horse 
with ordinary anaesthesia. The degree of risk, and the possibility, if it exists, 
of eliminating it by proper techniques of application in respect of the large 
animals, have vet to be determined. 


GENERAL DISCUSSION OF ELECTRIC ANAESTHESIA: PRESENT USAGES AND 
THE POSSIBILITIES. 

Electric current is already widely used as a general anaesthetic in pigs 

prior to their slaughter. It also has increasing use for the destruction of 


* The most probable explanation of at least the oedema would be anoxia of the pulmonary 
endotheliuin, implying prolonged hypopnoea or other interference with the oxygen intake. 
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dogs and cats. lt remains to examine its employment in these ways, and to 
consider briefly the possibilities of its more extensive use in the nerd of anaes- 
thesia. 

Consideration of the available evidence seems to justify the following 
conclusions : 

(1) Electricity can be a potent anaesthetic agent. 

(2) The conditions for its effective action in this sense are imperfectly 
understood, but for general anaesthesia two pre-requisites may be affirmed : 
the current must traverse the brain ; and it must be of sufħcient magnitude. 

(3) When the current fails to attain the strength required for anaesthesia 
general paralysis of the motor system antecedes an equivalent effect on the 
sensory side, and the objective phenomena may then have every resemblance 
to true general anaesthesia, whereas in reality a state obtains comparable 
in effect with curarization, of motor ES without, or with imperfect, 
suspension of sensation. 

It follows immediately from the last D GE that none of the standard 
objective tests of the state of consciousness applicable in general chemical 
anaesthesia is valid here. This fact must be recognized as entirely crucial 
to the whole issue. lt means, for example, that none of the careful studies on 
animals recorded in the literature, where the persistence or otherwise of the 
various reflexes and the exhibition of painful stimuli have been the basis of 
the investigation, has any real relevance or significance. It means, moreover, 
that objective methods of an entirely different kind must be invoked, such 
for example as a study of the behaviour-patterns in animal-subjects in terms 
of their conditioned responses, or the use of electro-encephalography, The 
latter technique, while it is very reliable in such contexts, has the practical 
limitation that it is not applicable during the actual passage of the current. 

Serious technical difficulties are, of course, implicit in any study of the 
state of mind and consciousness in animals. In the present context, direct 
observations under conditions of experiment of the subjective state in man 
are obviously the most decisive. 


Electricity for the stunning of animals prior to slaughter. 


The above considerations apply with full force in the use of electricity 
at the abattoir. The conclusion is therefore forced that we know very little 
indeed of the true requirements. Hume (1935, etc.) in several papers, has 
repeatedly questioned the validity of the criteria in use, but his thesis has so 
far received scant attention by the responsible authorities, though critical 
and unbiased examination of the position reveals every reason for his doubts 
of the adequacy (in the humane sense) of the sanctioned procedure. 

It might be thought that the fact that the head of the animal is invariably 
in circuit affords a guarantee of the induction of unconsciousness. This, 
however, does not follow, for it is also requisite that the magnitude of the 
current passed shall be adequate. And it is a relevant fact that the voltage 
applied in pigs is considerably lower than that used in the (otherwise com- 
parable) practice of E.C.T. in man. In man, voltages upwards of roo are 
applied, whereas in the abattoir, voltages of the order of 70 are preferred, 
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since the higher rating (employed initially) was found to result in bone-fractures, 
which depreciate the value of the carcase on account of the consequent haemor- 
rhage (Anthony (1932)). This important difference vitiates comparison 
between the two procedures, because even assuming that the electrical resis- 
tance is the same in man and the pig, the current density in the case of the pig 
is not less than 30 per cent. lower, and approaches the threshold value for 
effective action. 

It is this lower voltage that necessitates the considerably longer application 
of the current in abattoir practice, in accordance with the strength-duration 
requirements discussed by Hemphill and Walter (1941), the formal practice 
being to retain the electrodes in position for some 10 seconds or more. This 
in itself must be considered a dubious recommendation from the humane 
angle, and it is evident from the reports of more than one of the official 
scientific adjudicators of the method that they consider the time factor both 
critically important, and liable in practice to receive too little respect (Dryerre 
and Mitchell (1934)). 

The present writer would go further, and say that this particular feature 
justifies condemnation of the procedure described. For if the above premises 
are admitted, and they are hardly controvertible, common-sense reasoning 
suffices to prove the method inhumane in a significant proportion of animals. 
Accepting for the sake of argument that the procedure followed provides 
adequate anaesthesia in the majority of pigs,* and recognizing also that the 
electric resistance of animals varies widely not only with size, but with the 
individual constitution of the animal, it is only necessary to correlate the 
requirements of the case with the general routine of the slaughterhouse to 
realize the inevitability of failure in a proportion of the pigs slaughtered. 
Now, the period of application of the electrodes is in actual practice left entirely 
to the discretion of the slaughterman. It follows inevitably (1) that this being 
a matter of judgement, the human element will determine a number of failures 
in all sizes and conditions of animal: (2) that from the nature of things, this 
time-period wll be computed in terms of the average animal: (3) that human 
nature and commercial requirements being what they are, this period will 
furthermore tend towards the minimum, a tendency which will be aggravated 
by conditions of piece-work. 

These formulations can lead to one, and only one, conclusion: that in the 
case of all animals having a higher resistance to the passage or action of the 
current than the average (low average), the humane requirements will not 
be met. These animals certainly suffer motor paralysis, but they are not 
anaesthetized. 

Thus the remarks of Hertz in this connection (quoted earlier, p. 59) 
become entirely true; it is the curare-like action of the current that is being 
exploited in these subjects. And it is notable that this is done with full 
authoritative sanction, in spite of the fact that the Home Office (quite rightly) 


* For humane requirements to be satished it is necessary that anaesthesia should not only 
be complete, but endure over the period of time required for slinging, sticking, and for the 
animal to bleed-out suthciently. In the last context the fact that the animals are suspended 
head downwards during this time must be recognized as providing the maximum delay in loss 
of consciousness by the bleeding. 
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maintains the most rigorous control of the use of curare itself on animals, 
with a system of supervision that is, in effect, almost prohibitive of its use. 
It should further be emphasized that whereas curare per se has only motor- 
paralysant effects, sub-anaesthetic doses of electric current have the property 
both of effecting motor-paralysis and inflicting very considerable pain. Those 
practising E.C.T. on man are only too well aware of the unfortunate conse- 
quences of the accidental administration of inadequate electric dosage, which 
can permanently prejudice patients against further treatment. According to 
Golla, Grey Walter and Fleming (1940) the range of electric (ohmic) resistance 
in man, after the normal reduction in value which follows the passage of a few 
cycles of current, is approximately 33 per cent. of the average, so that the 
difference between the most and the least resistant subjects is as 2:1, to which 
is also to be added the variation in physiological susceptibility, (independent 
of ohmic resistance). Assuming, in the absence of specific data, that circum- 
stances are comparable in the pig, it follows that the ohmically resistant 
subftcts can receive as little as 50 per cent. of the current received by the 
least resistant, and 33 per cent. less than the average, who, as stated above, are 
themselves receiving only threshold values. The necessary inefficacy of the 
procedure in this proportion of animals is self-evident. 

It requires only a visit to, and critical observation of, the actual course 
of events at any slaughterhouse where the electric method is in use to be 
convinced that the state of affairs realized in practice is exactly as described ; 
nor is it possible to see how it could be otherwise with the practice described. 
It could even be argued that in many cases humane considerations would be 
better satisfied if the pigs were stuck with no electric preliminaries.* 

If humane considerations are to be ignored and expediency is the sole 
consideration, the situation prevailing is eminently satisfactory. If, however, 
humane questions are to be admitted, the methods in use require the earliest 
possible revision. 

Several of the modifications requisite have already been specified by Hume 
(loc. cit.). The procedure should provide by law for the following : 

(x) An ammeter in series with the animals should be an integral part of 
the mechanism, both to monitor its performance, and to ensure that in all 
cases an adequate volume of current is passing. This fundamental require- 
ment is never met, despite the well-known tendency of these machines to 
deteriorate in the constant use to which they are subject. 

(2) The period of application of the current should not in any circumstances 
be the responsibility of the slaughterman. It should be controlled mechanically 
by a time-switch set to provide for anaesthetization, in terms not of the average 
animal, but of the most resistant, its operation to be signalled to the slaughter- 
man by a pilot-lamp, and it should be illegal to operate the mechanism other- 
wise. This would be an innovation which would, of course, slow down the 
work by several seconds per pig, and its introduction would no doubt evoke 
corresponding commercial resistance. 


* It should be borne in mind that the alternative method of slaughter by shooting with 
the hurnane-killer is unquestionably humane. But certain commercial objections have been 
Taised against it. 
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(3) Provision for the passage of a constant level of current, independent 
of the resistance of the individual subject, and of a magnitude to be prescribed 
in the above terms, should properly be made. For this purpose the use of 
barretters, as suggested by Hume (loc. cit.) should serve the requirements of 
the particular case satisfactorily, at little expense. 

The electrocution of dogs and cats.-—Electrocution promises to supersede 
all other means for the destruction of dogs and cats, particularly at the large 
clinics and centres. It has great intrinsic advantages over other methods, 
being clean, economical to run, silent, bloodless, uniquely convenient, and 
operable by unskilled persons. 

It might be thought that the electrocution of dogs and cats is germane 
to the topic of electric anaesthesia. Such, however, is not the present position, 
for no question of anaesthesia enters in. The avowed objective is not pri- 
marily unconsciousness, but death by heart-failure as the result of the institu- 
tion of cardiac fibrillation. The animals are deposited in a chamber and the 
current passes either (1) from a metal collar around the neck through the body 
to a metal shackle secured to a hind leg ; (2) from a metal neck-collar through 
to the four limbs which rest on a platform constituting the second electrode ; 
(3) in the cat, the current is passed between the fore-limbs and hind-limbs, 
which rest on separate platforms constituting the two electrodes. The heads 
of the animals are in all cases out of circuit. 

Hume has, in this context also, contributed several papers (1935, etc.) 
in which he questions the propriety of the general technique. He argues 
on the basis of the studies of Kouwenhoven and others (1930, etc.), and of 
Ferris, King, Spense and Williams (1936) on electrically induced cardiac 
fibrillation, that the requirements for fibrillation are strictly determinate, 
both electrically and physiologically, and that the guarantee that these require- 
ments are met under the conditions obtaining in practice are inadequate. 

This thesis is not without considerable scientific justification. It is equally 
certain that any method of destruction of dogs and cats, and having appli- 
cation in hundreds of thousands of cases per annum, demands the closest 
scrutiny if its humane principle can be called into the least question. 

Fundamental to the issue are the facts that (1) contrary to public belief, 
unconsciousness is by no means implicit in the passage of the electric current 
through the body, as is amply demonstrated by the data presented in this 
paper, by the evidence adduced by Hume (1935) of subjective experience 
in cases of industrial accident, and by the observations of Zimmern (1933) 
and others in the same context ; (2) that the passage of currents of any magni- 
tude, where consciousness is not abolished, involve extreme degrees of pain, 
both by direct stimulation of the nerve-elements, and by reason of the muscular 
cramp which results. As Hume protests, unless the animals electrocuted suffer 
immediate syncope and extinction of consciousness in all cases, it must follow 
that they are being subjected to a preliminary period, of indeterminate length, 
of electrical agonv. 

Such a possibility (if indeed it is not a probability), must be considered a 
very disturbing one by any who have the least interest in the humane treatment 
of animals, and it is deplorable that it should have received so little serious 
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attention by those practising and protagonizing this method of destruction. 
No adequate attempt to clarify the issue by experiment has been made, and 
it therefore continues to remain in doubt, after nearly two decades of use 
involving several millions of animals. It has to be concluded that the con- 
venience of the procedures in question has been a recommendation over-riding 
all other considerations. 

It may be declared that it is in the cat that the method is most open to 
question. And the fact that the official prescription for destruction in these 
animals is in application of the current for 45 seconds, must be considered in 
itself a highly dubious and significant circumstance. | 

In the present writer’s view, however, Hume’s protestation is itself mistaken 
to the extent that it seeks to improve the technical provision for the induction 
of the ventricular fibrillation, because it ts the selection of this as the sole and root 
mechanism of death that is the fundamental fallacy. 

The first principle in euthanasia, and the attainable ideal, is that 
consciousness shall be instantaneously and with certainty abolished. Once 
this is reliably provided for, the actual mechanism whereby death is accom- 
plished becomes a matter of free choice, to be decided in terms of reliability, 
convenience, economy and the aesthetic considerations. The present practices 
put the cart before the horse. They aim to arrest the heart and thus abolish 
consciousness, whereas the obviously proper objective is the exact reverse— 
to abolish consciousness and then arrest the heart. 

All the scientific evidence affirms that the passage of a sufficiently heavy 
current through the brain connotes instantaneous unconsciousness. It is 
the deliberate exclusion of the heads and brains of the electrocuted animals 
from the pathway of the current that is the primary technical error. If this 
modification in the technique were made, no objection whatever to the electro- 
cution could be sustained (with the proviso, as required at the abattoir, that 
an ammeter be supplied as an integral part of the machine, to establish in 
every case that the current passing is adequate*). In the dog this change 
would involve no more than the substitution of a simple adjustible muzzle 
for the neck-collar in present use. In the case of the cat, a complete revision 
of technique is demanded. The application of the current between pairs of 
limbs has no possible justification or desirability except that of its supreme 
convenience for the operator. The humane requirement is the provision of ` 
a platform constituting the live electrode covered by thick absorbent matting, 
properly wetted; and a head-collar of design permitting easy attachment 
and rapid, firm adjustment. This head-electrode should be earth-connected 
and be affixed after the animals have been placed in the chamber; and the 
chamber could be so constructed as to allow for the easy and comfortable 
protrusion of the animal’s head only. In the very exceptional case where 
the animal’s behaviour might make the proper application of the electrode 
to the head difficult, alternative methods of destruction should be invoked. 

The proposed changes in technique would bring the electrocution of these 


* This is again a regular omission, which it is dithcult to understand, and a point repeatedly 
raised in Hume’s papers. No electrical engineer would dream of issuing a machine for, e.g., 
commercial use, and in which the magnitude of the current was of critical importance, without 
incorporating a meter. Nor is the component expensive. 
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animals into line with that of penal execution in man, with which at present 
there is no legitimate analogy to be drawn.* It remains, however, to suggest 
in conclusion that the use of current at 2,000 volts pressure does not seem to 
have very clear indications, and may not be a true requirement in these small 
animals. Considerably increased direct cost is thereby incurred, and special 
precautions in respect of insulation (with the concomitant risk of breakdown) 
are necessitated. This voltage-level would appear to have been adopted in 
imitation of the practice in man. But it is the provision of a proper current- 
volume that is the sole issue at stake, and the voltage-rating as such is no 
guarantee of this. Indeed without good regulation a high voltage may well 
be inferior. On the other hand, the passage of excessively heavy current 
has itself certain contra-indications (Ferris et al. (1936)). Compromise with 
due regard to the several factors involved is called for, and it would seem 
improbable in the light of these that voltage anything in excess of 500 is 
necessary in the case of the dog and cat (provided, always that the heads of 
the animals are in circuit.) 

Electricity in Clinical Anaesthesia.—The possibilities of electricity as an 
anaesthetic in clinical work are implied in the review of the literature. It is 
in the sphere of agricultural veterinary activities that the subject seems to the 
writer to hold such remarkable promise, though it is impossible to ignore that 
a true electro-narcosis might prove to be the method of anaesthesia of the future, 
in man and animals alike. 

The late Sir Frederick Hobday immediately toresaw the possibilities of 
the technique of simple stunning in general veterinary practice, and gave 
the ordinary ‘‘ electro-lethaler ” trial for the induction of general anaesthesia 
for castration and herniotomy, with results that were on the whole satisfactory 
(1932, 1935), although his procedure was essentially of the crudest. These, 
however, are the only essays of the-kind on record. 

Major surgical operations under the Leduc current have been performed 
on animals. Robinovitch (1914) mentions the use of this current for laboratory 
surgery, and Frostig et al. (1944) refer to its similar usage by Tufhier and Jardrey 
(1907). Hertz (1933) performed operations on dogs in the course of his in- 


* It may be of interest to refer for comparison to the technique of penal execution as 
practised in America, for there is no doubt that the official use of electricity as a means of 
execution in man carries for the public an implication that electrocution must therefore be 
essentially humane. This concept has as much foundation, in fact, as the equally general one 
that the term "7 lethal chamber ” in some way connotes euthanasia. It is, of course, the precise 
manner in which these measures are employed that determines their humane propriety or 
otherwise. . 

The current is passed from a skull-cap through the head and trunk to the leg. The voltage 
applied is of the order of 2,000, and owing to the excellence of the electrode-contacts the resis- 
tance of the subject may be as low as 200 ohms. Thus current of the order of ro amperes is 
involved (and a power of some 20 kilowatts). These conditions are maintained.for 3 seconds, 
when the voltage is dropped to 500 for 57 seconds, the rationale of this being that it provides 
for a current of some 2-3 amperes, the presumptive optimum for the induction of fibrillation 
in man. The voltage is then restored to the 2,000 level and the cycle repeated. It is then 
again raised to the same level before switching off. At the conclusion of the operation the 
rectal temperature is stated to have risen to even 140 F., and the intra-cranial temperature 
approaches boiling-point. 

These somewhat gruesome details are given because they indicate a technical ideal, and 
provide at the same time excellent contrast with the accepted practice in the case of animals. 
By inclusion of the head in circuit, instantaneous loss of consciousness is guaranteed. The 
optimum conditions for fibrillation are then provided. 
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vestigations, including a laparotomy. And it is here that it becomes necessary 
once again to emphasize the potential menace of the employment of electricity 
in animals without a complete knowledge of the requirements. For it is the 
unpleasant fact that in the same paper as Hertz records his surgery on dogs, 
he reports that his human subjects, undergoing similar electric treatment, 
were fully pain-conscious. It is universally certain that any general adoption 
of electric measures must be contingent on the availability of incontrovertible 
data as to the conditions under which they will and will not provide anaes- 
thesia. 

An interesting development in clinical neuro-surgery has recently come to 
notice. Freeman (1948) in introducing a new technique for prefrontal leuco- 
tomy in man, has also introduced electric shock as the anaesthetic of his choice 
for the operation. The patient receives current at 150 volts pressure across 
the head for 1 second. This results in a convulsion followed by surgical 
anaesthesia usually of several minutes duration, and ordinarily sufficient for 
the surgical interference. The treatment is applied at each of the two stages 
of operation. 

The topical interest of this is great, for it will be noticed that the voltage 
applied is more than double that considered adequate for anaesthesia in the 
pig. Yet the writer has personally witnessed an operation on one patient 
of unusually low susceptibility to the current, in whom partial recovery of 
consciousness was manifested go seconds after the first shock, necessitating 
a second application. This provides evidence, as incontrovertible as it is 
gratuitous, of the validity of the arguments developed against present-day 
abattoir practice. . 

In corollary, there seems good reason to hope that improved electro- 
technology (perhaps with the invocation of principles not yet represented in 
the literature) may lead to the emergence of methods of electric anaesthesia 
of genuine practicability. These could have numerous and outstanding 
advantages over the existing chemical methods, such as induction with un- 
exampled speed and facility, and comparably rapid reversibility. Not the 
least appeal of the whole conception lies in what, for want of a better term, 
may be styled the ‘‘ physiological compatibility ” of electricity, electric current 
being of course as integral and normal a component of the tissues in general 
and of the nervous system in particular, as oxygen is of the blood. Thus a 
complete absence of toxicity, and of the side-effects and after-effects of 
the chemical anaesthetics, might be realizable, and indeed seems already to 
have representation in the literature. A particular advantage of this would 
be the consequent extension of the method into laboratories where at 
present, for various reasons, the animal subjects may be denied the benefit of 
anaesthesia. 

The phenomenon of amnesia, particularly of retrograde amnesia, must 
also be recognized as having great potential value in unusually temperamental 
animals, which may suffer permanent relative disability in consequence of 
even one unfortunate experience. The sum total of advantage and benefit 
accruing in at least the veterinary sphere, from the availability of methods of 
anaesthesia such as are envisaged, defies assessment. 


78 ELECTRIC ANAESTHESIA AND ELECTRO-NARCOSIS, [Jan., 


APPRECIATIONS. 


My thanks are due to Major C. W. Hume for attracting my attention to 
this interesting, important and much neglected field, no less than for gener- 
ously placing on loan much of the literature to which reference is here made. 
My thanks are also due to Professor E. D. Adrian, F.R.S. ; to Professor E. 
Hindle, F.R.S.; to Professor F. L. Golla, MA M.D., F.R.C.P.; and to Dr. 
W. Grey Walter, M.A., Sc.D., for their kind scrutiny of the manuscript. 


BIBLIOGRAPHY. 


ADRIAN, E. D. (1934), The Basis of Sensation. Christopher, London. 

Idem (1947), The Physical Background of Perception. Oxford. 

Axstnony, D. J. (1932), Vet. Rec., 12, 385. 

BARRERA, S. E., and Katinowsky, L. B. (1944), in Glasser’s Medical Physics, p. 335. 

Brats, W. R., and Strauss, E. B. (1945), Recent Advances in Neurology and Neuropsychiatry. 
London. 

Burce, W. E., Netto, H. W., Wickwire, G. C., and Ort, O. S. (1936), Anaesth. and Anale., 
15, 53. 

ldem, PETEFISH, C., ARMITAGE, J., and Saunvers, A. L. (1941), ibid., 20, 99. 

Idem, WICKWIRE, G. C., and ScHamr, H. M. (1936), ibid., 15, 261. 

CERLETTI, V., and Bit, L. (1938), Boll. Accad. med. Roma, 64, 101. 

CLARK, G. A., and WaLL, T. F. (1934), Vet. Rec., 12. 177. 

ldem (1934), Quart. J. Exper. Physiol., Sé 85. 

Idem and TwEEb, W. (1932), Vet. Rec., 12, 177. 

Coox, L. C., and Bake, D. E. (1941), J. Ment. Sci., 87, 231. 

Curtis, H. J., and Cote, K. S. (1944), p. 798 of Glasser’s Medical Physics. 

D’ARSONVAL (1890), quoted by Ivy and Barry. 

DENIER, A., quoted by Curtis, H. J., and Cote, K. S., in Glasser’s Medical Physics. 

Idem (1938), Anésthésie et Analgasic, 4, 451. (Biolog. Abstracts (1939), 14466). 

DrRYERRE, H., and MITCHELL, W. M. (1934), Report to R.S.P.C.A. 

Fieminc, G. W. T. H., Gotta, F. L., and WALTER, W. Grey (1939), Lancet, 2, 1353, 30 Dec. 

FRICKINGER (1928), Dischs. Schlachhof. Ztg., B, 83 (Abstr. Vet. Rec. (1929), 9, 439). 

Frostic, J. P., VAN HARREVELD, A., REZNICK, S., TYLER, D. B., and WIERSMA, C. A. G. (1944), 
Arch. Neurol. and Psychiat., 61, (8), 232-242. 

GLASSER, OTTO (1944), Medical Physics. The Year Book Pbrs. Inc.. 

Gotta, F., WALTER, W. GREY, and FLEMING, G. W. T. H. (1940), Proc. Roy. Soc, Med., 82, 261, 31. 

GUALTIEROTTI, T., Martini, E., Marzorati, A. (1941), Boll. Soc. Ital. Di Biol. Sperim., 16, 7. 

Idem (1942), Pfliigers Arch., 248, 359. 

HARREVELD, VAN A. and Kok, D. S. (1934), Arch. neerl. Physiol., 19, 24. 

Idem, PLESsET, M. S., and WIERSMA, C. A. G. (1942), Am. J. Physiol., 187, 39. 

Idem, TYLER, D. B., and Wiersma, C. A. G. (1943), ibid., 189, 171. 

HEMPHILL, R. E., and WALTER, W. GREY (1941), J. Ment. Sci., 87, 256. 

Idem, (1941), Lancet, 5 April. 

Hertz, M. J. (1933), Rev. de Path. Comp., 488, 385. 

Hess, W. R. (1931), Comp. Rend. Soc, Biol. Paris, 107, 1333. 

Hitt, A. V., MacSwineEy, B., and Cirxton, W. C. (1932), Report to R.S.P.C.A. 

Hr, Sir L. (1935,) Vet. J., 51. 

Hospay, Sir F. T. G. (1932), ibid., 88, 454. 

Idem (1935), tbid., 91; 227. 

Hume, C. W. (1935), Nature, 8408, 107. 

Idem (1935), Lancet, 5853, 1021, 2 Nov. 

Idem (1936), Animal Year Book, UFAW, No. 3, 157. 

Idem (1937), ibid., UFAW, No. 4, 107. 

Idem (1938), tbid., UFAW, No. 5, 92. 

HeTCHINSON (1892), quoted by Ivy and Barry. 

Ivy, A. C. and Barry, F. S. (1931), "7 Studies on the Electric Stunning of Dogs,” North-Western 
University Medical School. 

KALENDAROFF, G. S. (1936), Unpublished letter to Nature. 

Katrnowsky, L. B., and Hocu, P. H. (1947), Shock Treatments. Heinemann. 

KOSHER (1928), Zschs. f. Fleisch. v. Milchhyvg., 88, 284 (Abstract Vet. Rec. (1929), 9, 439). 

Kovacs, R. (1944), in Glasser’s Medical Physics, p. 1068. 

Lrpuc, S. (1902), Arch. d' Elect. Med., 10, 769. 

ldcm and ROUXEAU, A. (1903), Compt. Rend. Soc. Biol., 4 July, 897. 


e SEHR |, Regel Se 


1949.] BY E. o LONGLEY, B.SC. 79 


Livixncston, W. K. (1943), Pain Mechanisms. New York. 

MARTINI, E., GUALTIEROTTI, T., and Marzorati, A. (1941), Boll. Soc. Ital. di Biol, Sperim, 

idem (1943), PAtgers Arch., 246, 585. 

ideM (1944), Soc. Ital. Biol. Sperim. (3 papers). 

MILLIGAN, W. L. (1946), Lancet, 12 Oct., p. 5106. 

Moore, N. P (1943), J. Ment. Sci., 89, 157. 

MULLER, M. (1932), Vet. J., 88, 331. 

PAMPILION (1901), quoted by Ivy and Barry. 

Pcesset, M. S. (1942), Proc. Soc. Exp. Biol. and cd., 48, 530. 

REGENSBURGER, R. W., Electric Stunning of Hogs. Swift & Co., Chicago. 

Rosinovitcn, L. G. (1941), Chaper XIV on ‘ Electric Anaesthesia’ 
Gwathmev, J. T. Appleton, New York. 

Roos, J., and Koopmans, S. (1934), Vet. J., 90, 232. 

idem (1936), (bid, 92, 127. 

Ross, P. S., and ALLEN, R. O. (1943), Anaesthesiology, 4, 630. 

SILVER, M. L. (1939), * Electric Anaesthesia in Rats,” Proc. Soc. Exp. Biol. and Med., 41, 650. 

ldem, and GERARD, R. W. (1941), Am. J. Physiol., 188, 447. 

STIEF, A. (1933), Arch. Psychiat. u. Nervenkrankh, 101, 164. Biolog. Absir. (1937), 493. 

Symes, W. L., HıLL, L., and Hospay, F. T. G. (1932), Vet. Rec., 12, 469. 

TUFFIER and JARDREY (1907), Presse méd., 15, 259 (quoted by Frostig et al). 

TYLER, D. B., and Wiersma, C. A. G. (1944), Arch. Neur. and Psychiat., 51, 232. 

WaLTER, W. Grey (1942), J. Ment. Sci., 88, 306. 

WRIGHT, Samson (1948), Applied Physiology. London. 

ZIMMERN, A. (1933), Rev. de Path. Comp., 489, 531. 

Idem (1933), J. de Rad. et d’ Elect., 17, 589. 


H 


in Anaesthesia, by 


80 


FORECASTING THE INCIDENCE OF NEUROSIS IN OFFICERS 
OF THE ARMY AND THE NAVY. ` 


By W. MayeEr-Gross, J. N. P. Moore and PATRICK SLATER, 
in collaboration with 


H N. Davy and P. TuRQUET. 


From the Department of Clinical Research, Crichton Roval, Dumfries. 


(Received 12 August, 1948.] 


I. THE NEED FOR A SYSTEMATIC METHOD OF INTERPRETING CLINICAL DATA. 


THE most important contribution the psychiatrist could make to the 
selection of officer candidates or of applicants for comparable leading or 
managerial positions would be the exclusion of potential neurotics. The 
Report on the Work of Psychologists and Psychiatrists in the services acknow- 
ledges and commends the contribution made by psychiatrists to the selection 
of officers in the Army; but evidence has not yet been published to enable 
the extent of their particular contribution to the efficiency of the whole pro- 
cedure to be assessed in measured terms. Other services have not followed 
the example of the Army. The Admiralty and Civil Service Selection Boards, 
which were created after the War Office Selection Boards, and have adapted 
many features of the Army procedure for their own requirements, have decided 
against employing psychiatrists for this purpose; and the extent to which 
the War Office Selection Boards make use of psychiatric services for selection 
has been reduced. The effectiveness of existing psychiatric methods for this 
kind of work may thus be felt still open to some doubt. 

Every psychiatrist who has tried his hand in preventive and social work 
knows the difficulty of predicting neurotic breakdown in a person. A number 
of ‘‘ pointers ” taken from the history and of observations during the interview 
are generally used for this purpose. ‘‘ Pointers ” are any items of information 
which can be readily obtained, and which can be shown to be relevant although 
not decisive as differentiae of persons in whom neurotic states are found to 
occur. Their evaluation and the interpretation of their cumulative signifi- 
cance is decided mainlv on personal impressions and clinical acumen. 

In our opinion, too much is left to the intuitive sagacity and clinical dis- 
crimination of the examiner. Even the smallest step towards standardization 
of clinical data seems worth while. An objective method of evaluating the 
significance of the clinical findings is especially needed, if the clinical 
examination is only a part of a more comprehensive selection procedure, and 
a final decision on the merits of any particular candidate has to be reached 
by combining the findings of the clinician with the data obtained by other 
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observers using different techniques in their parts of the same procedure. 
Moreover, different clinicians working in the same field are unlikely to return 
consistent results unless they are provided with methods which are objective 
and have been standardized ; and their training for their work is less likely 
to be reliable. Finally, even if standardization does not lead to an immediate 
improvement, it provides a starting-point for systematic experimentation to 
assess what advantages can be gained by modified methods. 

The present investigation is an attempt to find a method of this kind by 
making use of material examined in a Military and a Naval Hospital, and 
comparing it with material obtained from a normal control group. 


2. COLLECTION OF THE INFORMATION. 


On the basis of general psychiatric experience a number of pointers was 
selected which should be easily accessible in an interview and obtained with 
a minimum of subjective bias. By going over the case histories of 30 un- 
selected neurotics admitted consecutively to the Military Hospital, the most 
frequent and significant pointers were noted. We thus arrived at the 16 
pointers used in the primary analysis (described in the following section as 
numbers 1 to 16). The personal element was partially checked by taking the 
data from two observers working independently (Groups A and B); the 16 
pointers were not known to either of the observers when they carried out their 
psvchiatric interviews, but were deduced afterwards from their case-notes. 
After the initial interview the patients had been treated and observed by the 
psychiatrist in hospital. Information on the patients was also available from 
their superior officers, regimental medical officers and relatives. However, 
most of the indicators were assessed in the interview from the patient himself. 
The advantage of corroborative information and observation will be rarely 
given in a selection procedure ; but at the outset, the broadest possible basis 
of reliable information seemed desirable on which to build a foolproof system 
of questions suitable for short application. 

After establishing the frequency of the indicators in 100 neurotic Army 
Officers, we were—through the courtesy of the Admiralty—able to peruse 
101 bed tickets of officers of the Navy treated for neurosis in a Naval Hospital. 
These officers had undergone full investigation and study similar to that of 
the Army cases. All but a few had been examined by one psychiatrist. The 
incidence of the 16 pointers was noted in each patient. 

Control data were obtained from 55 officers of a mobile Division billeted 
in the district. They were invited to volunteer by a circular letter of the 
Divisional Medical Officer pointing out in general terms the idea of the investi- 
gation. The response was almost universal, the co-operation very satisfactory, 
and the number of subjects was only limited by the departure of the Division 
from the district. Each officer was interviewed for approximately half an 
hour, during which time the incidence of the 16 pointers could be ascertained 
without difficulty. All officers had seen successful service in the Army for an 
average of more than three years under conditions very similar to those under 
which the neurotic reactions of our patients occurred. 
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The suitability of this series as controls can be criticized on two points. 
The subjects may not be unselected, because officers with features generally 
regarded as abnormal may not have volunteered for the inquiry for fear of 
being found out. No indication of a biased selection of this kind was revealed 
during the interviews. Judging from reactions to public inquiries one would 
even expect the abnormal to come forward with greater eagerness on such an 
occasion than the average man. One can assume that the two tendencies 
have balanced themselves out in the group. Furthermore, the interview of 
the controls was so much shorter and less thorough than the examination and 
observation of the neurotics that pointers may have been missed by the 
psychiatrist. There is no answer to this criticism but the experience and 
competence of the examining psychiatrist, and the fact that the officers were 
members of a contingent under arduous training preparing to take part in the 
most important and decisive operation of the war. 


3. DIAGNOSIS OF THE CASES; NOTES ON THEIR HISTORY AND DISPOSAL. 
(a) Diagnosis. 


Table I gives the frequencies of the diagnoses of the neurotic cases. 


TABLE I. 

Diagnosis. Army. Navy. Total. 

Anxiety state . f ; 53 : 61 : II4 
Hysteria. 20 13 33 
Psychopathic personality ; 15 ee: AG 32 
Obsessional state . ; : II ; 6 17 
Post-traumatic personality change . I 2 oe ot ; 5 
100 IOI 20I 


The proportions of numbers in the different groups is more likely to be 
typical of officers in the two services than of the entire strength including 
other ranks, and still less likely to be tvpical of the general population. The 
selected nature of the sample is particularly shown by the high proportion of 
obsessional states. 

The Miltary Hospital had separate wings for psychotic and psycho- 
neurotic cases, hence it has been possible to differentiate the frank psychoses 
from the neuroses more thoroughly than is sometimes possible in a hospital 
which officially only accepts neuroses. Despite this advantage, out of 53 
anxiety states I8 showed depressive features, which none the less did not 
disqualify them, in our opinion, from inclusion in this series. 

A similar sprinkling with cyclothymic svmptoms was present among the 
Navy cases. This was to be expected in view of the higher incidence of 
affective psychoses and constitution among the educated classes of the popu- 
lation (E. Slater, 1937). 
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(b) Type of Commission., 
Forty Army Officers and 45 Naval Officers came through the ranks, but 
60 and 55 respectively had received direct commissions. Eleven Army Officers 
had regular commissions, the corresponding figure for the Naval Officers being 
unknown. Six Army Officers had passed through Sandhurst, 5 Naval Officers 
through Dartmouth. | 


(c) Age Composition. 
Table II shows the ranges of ages among the groups. 


TABLE II. 

Army. Navy. Controls. 
20-25 : : 17 ; 34 : 18 
26-30 e ; e 23 i 22 e =. 20 
31-35 : ; ; ; 23 , 20 15 
36-40 . ; e . 15 f IL =. 2 
41-45 l : 16 ; II ; — 
46-50 i ' ; e 6 2 ; — 

I00 100 55 


NOTE,—No age recorded for one Naval Officer. 


Unfortunately both the Navy patients and the controls represent a younger 
age-group than the Army patients. As, however, the majority of our pointers 
should have become manifest at the age of 25, this difference was unimportant. 
Statistical analysis (see later) has shown that there is no significant association 
between the number of pointers and age. 


(d) Length of Service in World War II. 


There was also no correlation between length of service and number of 
pointers. Among the Army patients length of service varied from 3 months 
to 3} years, with an average length of 26 months. These patients were seen 
in 194I and 1942. Length of service of the Naval officer neurotics, many of 
whom were seen in the later part of the war, varied from 3 months to 54 years, 
with an average of 36 months. In the control group length of service varied 
from 5 months to 5 years, with an average of 45 months. 

Service as a regular before the war and in the Territorials is not included 
in these figures. It has also to be remembered that many of the officer patients 
had spent considerable periods in hospital and in transportation from overseas 
before being seen by the psychiatrist. Hence the length of service figure does 
not necessarily imply that they had rendered useful service for this period. 

Twelve Army officers, but only 3 Navy officers, had held a commission in 
World War I. 
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(ei Exposure to Actual Warfare or Bombing. 


Army and Navy cases differed considerably in this respect. In the 32 
Army patients who had taken part in fighting or bombing, the exposure varied 
from Dunkirk, Dieppe, Libya, blitzes, to the bombing of an Ack-Ack gun-site. 
Very few were admitted immediately after enemy action; as a rule there 
was a long time interval between exposure and admission. 

The majority of the Naval patients, namely 74 cases who reported exposure, 
date their neurotic reaction, probably correctly, from this event. All the 
hazards of warfare at sea figured among the experiences quoted ; but again in 
many cases much time had elapsed before the patient came under the care of 
the specialist. 


(f) Disposal. 

Of the Army Officers, only 39 were retained in the Service, while 61 were 
discharged. In the Navy neurotics this ratio was reversed—74 retained 
against 26 discharged. The difference may be due to the different age com- 
position, or to the different attitudes of the two Services towards neurotics. 
The most probable explanation is that the Army patients suffered from a 
more severe, constitutional type of neurosis, while among the Navy patients 
were a number of neurotic reactions to the stress of warfare. 


4. DEFINITION OF THE POINTERS. 


The pointers are presented in the order usually adopted in taking a case 
history. In fact, they have been and should be ascertained during taking a 
life history in a routine psychiatric interview. This gives the observer an 
opportunity to evaluate the importance of the pointers against the background 
of the subject’s development and adaptation. Evaluation is necessary in a 
number of pointers (2, 3, II, 13 and others) before deciding if it should be 
counted in the special case. It is because of this evaluation that only the 
experienced psychiatrist will be able to use the list of pointers with similar 
results. 


1. Heredity. 


This was narrowly interpreted, only taking into account parents and 
siblings. Besides psychoses, there were also included any marked neurotic 
illness or symptoms such as obsessions, phobias, gross hysterical behaviour 
and hypochondriasis. 


2. Physical Ill-health. 


This pointer was considered present when physical ill-health occurring in 
childhood or later was persistent enough to have a probable effect on the 
patient’s development and adjustment, e.g. cardiac invalidism, osteomyelitis 
preventing a boy from playing games at school, asthma, chronic chest com- 
plaints, gastro-intestinal complaints, etc. 
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3. Neurotic Traits in Childhood. 


Faddiness about food, phobias of water, heights or animals, tantrums, tics, 
nail-biting, bed-wetting, night terrors, sleep walking and other sleep anomalies. 
More than one of these traits had usually to be present, and they were evaluated 
according to duration and intensity. 


4. Former Psychiatric Illnesses. 


Neurotic and psychotic episodes, ‘‘ breakdowns,” acute and chronic ; 
amnesias for a period, fugues, fits ; also long SE of unemployment ascribed 
to exhaustion, neurasthenia or inertia. 


5. Unintelligent, Backward, Defective. 


The candidate’s response to the interview and his life story often raised 
the suspicion of low intelligence. 

No special tests were used, but the usual clinical method of setting simple 
arithmetical problems (money divisions, roo minus 7, etc.) and general know- 
ledge questions was applied m all cases. 


6. Shy, Solitary, Markedly Introverted in Childhood or Adolescence. 


This pointer was only taken into account when introversion and shyness 
extended over a considerable period, and was not merely a phase of juvenile 
sensitiveness. Like the next pointer (7), it was sometimes disclosed on direct 
questioning, but more often during the taking of the life history. 

From the Army Officers’ case histories it seemed worth while to draw a 
distinction between pointers 6 and 7, because one-quarter of these cases 
appeared to have overcome the adolescent shyness when they reached adult 
life. 


7. Difficulty in Making Social Contact: ‘‘ The Bad Mixer.” 


This is often shown by inability "to hit it off’’ with colleagues and by 
dislike of club or mess life. It is easily elicited by discussing early life, hobbies 
(some of which are asocial), and school record. For the officer who is a bad 
mixer, service life is a severe strain. Several very competent officers in our 
series have attributed their breakdown to the necessity for repeated adaptations 
to new colleagues. Poor “‘ rapport ’’ during the psychiatric interview may or 
may not disclose the "poor mixer’’; it may be a transient reaction to the 
special situation. 


8. Emotional and Temperamental Instability. 


Moodiness and bursts of temper ; depressive spells in some cases approach- 
ing cyclothymic alternations; other uncontrolled emotional reactions ; 
emotional immaturity as shown in irrational decisions in vital questions such 
as marriage, choice of occupation, etc.; extravagant ambitions leading to 
frustration. 


[Jan., 


THE INCIDENCE OF NEUROSIS IN OFFICERS, 
These various features have been grouped together because it was difficult 


86 


~~  § Te “Cee eee”  — SES eee a ol i eg suman A i cs 


The broad grouping may partially account for 


‘ainsodxq ° 9S. oR, : ze. Li. Se. $ tl. 9S. gé- S : uz RW 
"ARA JOUTIOJ Ul SSOUT[T IJOINƏN : oo. . fo. ; go. gd. So. : oo. vo. OO. À S OI s$ 
‘Jem JIWIOJ UL UOISSIWIUIO’ : oo. $ So. S Zu, oo. Il. : to. to. to. : $ gI s 
"Jem JBUIIOJ Ul IDIAIIG oo. á II. : gi. tc. gl. S to. to. to. : S LI s 
‘ssouguoid Juəprooy : oo. : fo. . Go. Gu. So. ‘ Cu, UO. fo. : í 9I S 
‘Ainfut peayy - 60. : zI. "60. go. OI. "gf. Il. $I. : ° SI de 
“WISITOYOOTY * oo. : Ic. OS, zz. z. "OI. zz. ti. : S Fi s 
'SILJINIYJIP [eENXIS a co. re. ` gE. st, oF. i of. TE. RZ. S £ tI S 
‘p1099313 YIOM əjqezsu nN * LO. i tz. d oz. tz. zt. : gI. LO. CS, ; : et d 
"Dooupm02 ut sduapuedag : to. i ts. : gs. 89. zs. , OF. Os. Cf. : : II SS 
‘ssouaaisuayaiddy ° Zo. " OS. " "to, Is. o£. "Fe. OS. Er, g ui Ke 
*s}1e1} peuoissasqo ° Er, i LE. OE. St. If. i St. tr. It. i i d Se 
"AIIOEISuT) i 60. ; £L. S Gl. tL. 94. s ol. of. OZ, : : 8 ss 
e ‘ssoudyus }Mpy è Zo. ° KE, : ot. ot. SE. "5 9z. tt. óI. d : Z j 
z ‘ssəuíys JUIDSIIOPY : Il. : oF. ° LE, OL. tr. i fe. 9z. Lz. K > Y t 
S avua əy VAIWIIJIq j oo. g go. : 60. go. Ol. $ Lo. Lo. Lo. $ e S d 
*SaSSoUT]I OUIZeIYOASd Jau1104 : So. j LE. g cr. 1¢. It. S oz. gt. ZZ. i i t ge 
= ‘pooypryo ut Suen OOIMeN ° 9i f St. " H IC. gs. o E gt. zE. ; È d ge 
ka "OTEau-mL yeoisAyq ° oo. © Lr * o£. ZZ. SE. © pz. YZ. Cz. . . z dk 
2 Aubaian ` "Er: * IP. * Qr. bc. IP. " LE. gS. of. i : I Id}UlOg 
VE 
© ; | 
eH ‘saquIOd Jo ainjeN aatysod Zoa10tod əy} YW uoaiodordq 
cs f det: S ool Ze Oe IOI LZ t4 > SƏSLI JO JƏQUMN 
P *dnois *soNOINIU “TROL ‘gq dnoi ‘y dna "Io ` *pesreysstq PAY 
E OO? IV $$ $$$ $Y c 
E *jauuosiad Am ‘jauuosiad [LAEN 
S d 
Bo ‘sdnod 200O1D4N 


(‘sanous)) 


"uI fo dnosy in ut snug ywq fo auepisuJ— I] ATAVL 


to separate them in practice. 


the high figures 


1949.] BY W. MAYER-GROSS, J. N. P. MOORE AND P. SLATER. 87 


9. Obsesstonal Features. 


These were only recorded if severe and of long standing. Episodes of 
belief in magic rituals and other superstitions during childhood were not con- 
sidered as obsessional features, nor were orderliness, punctuality and accuracy 
in personal or business matters as long as they did not interfere with the 
ordinary life and occupation of the subject. 


10. A pprehensiveness. 


Stage fright, anticipatory anxiety, inadequate self-confidence. Common 
symptoms. were vasomotor instability, precipitancy of micturition, stress 
diarrhoea on the eve of critical moments. Some of these patients had spent 
considerable periods in general hospitals; the psychological nature of their 
symptoms was not always realized. If concealed during the taking of the 
history the symptoms may manifest themselves during practical tests. 


11. Dependence in Childhood and in Later Life. 


Dependence on parents or other relatives, on special friends, on the home 
or the wife, not only in critical situations, but also in the ordinary course of 
life. Inability to attend to regular work outside the family sphere ; marked 
attachment of the grown-up son to his mother ` people constantly in need of 
props in the form of advice from their elders or from their marriage partner. 
Dependence on certain localities, or on a special type of collaborator, etc. 


12. Unstable Work Record. 


The work record was not considered unstable only because more than a 
certain number of changes took place in a certain time. These changes may 
have been necessary to acquire full professional experience or, in another 
case, may be the result of unfavourable circumstances beyond the subject's 
influence. On the other hand, apparent stability may be due to a comfortable 
job in the family business; in that case only school and academic records 
may reveal the tendency to instability. 

Unstable work record was considered present if the changes of employment 
were frequent and poorly accounted for, or if a new kind of occupation was 
started on several occasions. | 


13. Marriage and other Sexual Difficulties. 


The difficulties have been weighed against the special circumstances of the 
case ` but the pointer was considered present if there was a history of divorce 
or separation, if the marriage was disturbed through alleged or real infidelity, 
or extreme jealousy. Also, if there was any kind of sexual aberration. 


14. Alcoholism, 


This was defined as transient or regular over-indulgence in alcohol inter- 
fering with professional efficiency, family relations or home life of the subject. 
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The difficulty of obtaining reliable data from officers has been considerable, and 
the acumen of the observer with psychiatric schooling was especially needed 
to ascertain this pointer. 


15. Head Injury. 


Any history of head injury followed by loss of consciousness, however 
short, was recorded as positive. 


16. Accident Proneness. 


A sequence of more than two accidents was considered as accident prone- 
ness. 

Besides these 16 pointers, the following four facts from the patients’ 
histories were recorded : 

17. Service in World War I. 

18. Commission in World War I. 

19. Neurotic illness in World War I. 

20. Exposure to actual warfare and bombing in World War II. 


5. DISCRIMINATORY VALUE OF THE SEPARATE POINTERS. 


Table III shows what proportion of the cases in each group exhibited each 
pointer. For instance, it shows that evidence of hereditary predisposition 
was found among At per cent. of the neurotics but only among 13 per cent. of 
the control cases ` among 37 per cent. of the neurotic officers in the Navy and 
46 per cent of those in the Army; and gives separate rates for sub-groups of 
Army and Naval personnel. Table IV shows which of these rates differ 
significantly from one another. For instance, it shows that the incidence of 
hereditary predisposition is significantly higher among neurotics than among 
normals, and indicates, therefore, that it is a useful pointer. It shows that in 
this respect neurotic officers in the Navy do not differ significantly from those 
in the Army; that the rates found in groups A and B of the Army Officers 
are approximately the same; but that the rate amongst the retained Naval 
personnel is significantly lower than amongst the discharged. For convenience, 
values of x? which are too small to be significant are simply indicated bv a 
dash. : 

The values in the right-hand column of Table IV can be used to rank the 
pointers in order of discriminatory value. It may be because of the wideness 
of the range of symptoms which it includes that emotional and temperamental 
instability (8) has so high a discriminatory value; but, as the analysis in 
section 7 shows, it belongs, together with former psychiatric illness and 
alcoholism, in a sub-class of pointers which are distinguishable from the 
remainder and merit special consideration. Emotional equipoise and stability 
thus appear to be of paramount importance as a protection against neurotic 
break-down, and improvements in their assessment are particularly likely to 
be rewarding. 

Apprehensiveness (10) comes next, and dependence (11) after it in rank. 
The importance of dependence has been noted by other observers (Sutherland, 
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TABLE IV.—Comparisons between the Rates of Incidence in Different 
Groups and Sub-groups. 


Values of x? for comparing— 


Pointer. eee ee ek Army and Neurotics and 
Naval Army Navy. controls. 
personnel. personnel. 
I 4:6 f — — 14:2 
2 — -— l — e 17-1 
3 ac Ss 5°4 S 14°0 
4 5:6 : — E: i 18:7 
5 — . = a SE 
6 — Do 13:4 . 14'9 
7 5°5 e -— : 4'0 : 12:9 
8 = = ; = l 69:5 
9 —- . — f — : 10°5 
I0 — f — f — . 539 
II ; —- d — : — : AT A 
12 f — : ~— . — ; Dt 
13 : — ; — .. — ; 16:0 
I4 ; — f —— : — : 12:3 
15 l si : = ? ae — 
16 . —- f —- , — ; —- 
17 ; — ; — — ; 5:3 
18 i —- — ; —- f — 
IQ : — : — . — ' — 
20 Í — : — f 31°1 : — 


Notr.—Every value of x? shown has 1 degree of freedom. Yates’s correction has 
been used throughout. Values of x? with probabilities exceeding os have been 
omitted. 


1941). It is frequently associated with ambivalence in feeling and judgment. 
The clinical impression is that infantile dependence is a conspicuous indicator 
of low morale, especially when associated with self-regard and other narcissistic 
traits. 

Although an unstable work record (12) may be prognostically unfavourable 
among men in the ranks, with regard to officers its value as a pointer is 
deceptive. Especially if they come from well-to-do families, officers may have 
previously led comparatively sheltered lives and have unblemished work 
records, and yet may break down under the greater stress of army life. Judged 
by Table IV, this pointer is the least valuable of those retained for analysis in 
section 8. 

While lack of intelligence (5) can no doubt be shown, on other evidence, to 
be unfavourable to success as an officer, our evidence shows that among this 
group of men it does not establish a predisposition towards neurosis. A 
useful review of the general evidence on this subject is given by Eysenck 
(1947). Much of it is conflicting. His own evidence shows slightly less 
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intelligence among neurotic service patients admitted to Mill Hill Emergency 
Hospital than among men tested before military training; although the 
difference is not great, it is confirmed by so many cases that its statistical 
significance is beyond question. Nevertheless, we doubt how far any general 
conclusion can be drawn. We would expect systematic comparisons to show 
differences of about the same order between cases admitted to different centres, 
and even between cases admitted to the same centre at different periods, in 
addition to the differences which can be shown to exist between diagnostic 
groups (Slater, P. (1945)). Army records show equally great differences 
between intakes in different regions, and between total intakes at different 
dates. Moreover, a sample representative of intakes would not be repre- 
sentative of the whole service, since scores decline with age. If deficiency in 
intelligence does establish any predisposition towards neurosis, we would 
infer that adequate precautions against this risk are taken at other stages in 
the procedure for selecting officers, and that the psychiatrist cannot make any 
effective contribution by applying methods of assessing intelligence of the 
kind described here. 

As no experimental distinction was made between the A and B Army 
groups when the data were collected, except in obtaining them from two 
different observers, there is no reason to expect any pointer to exhibit a 
difference between them unless the observers have interpreted it differently. 
Pointer 6 is the only one to exhibit such a difference. The marked difference 
it also shows between the neurotic officers in the Army and the Navy is a 
further indication that its reliability is not above suspicion. In the final 
analysis it proves of negligible value. In connection with the remaining 
pointers this evidence is important: it shows that their definitions can be 
consistently interpreted. It also justifies combining the two groups, as has 
been done in some subsequent analyses, or re-sorting them into retairied and 
discharged cases, as has been done in others. 43 of the retained cases come 
from Group A and 18 from B. | 

In order to establish the value of pointers 3, 4, 6 and 7, which do not occur 
amongst Navy cases with rates similar to their Army rates, their rates amongst 
normal men need to be proved significantly lower than either. This is demon- 
strated by the values of x? given in Table V. 


TABLE V. : ` 


Values of 7? for comparing the 
countrol group with— 
A 


Pointer, ~ —-- SE 
Navy cases Army cases 

(total). (total). 

3 ; 6-1 19°3 

2 10:4 . 24:1 

D ; Ji 24:9 

7 0-7 ; 17-1 


b a 4 
NOLE.— Each value has one degree of freedom, 


All these pointers are found more frequently among the Armv cases. A 
psychiatric interview could have excluded a large proportion of the 45 Army 
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cases with former psychiatric illnesses. Six had had minor nervous disorders 
during the last war and some had pensions for them. Two passed out of 
Sandhurst, 13 came through the ranks (before selection came under the control 
of the Directorate of Selection of Personnel), and the remaining 30 had received 
direct commissions. 

Pointers 1 to 4 and 6 to 14 are the ones which have been retained for the 
analyses which follow. 


6. THE IMPORTANCE OF DIFFERENCES IN AGE AND LENGTH OF SERVICE. 


As already mentioned, we were unable to match our neurotic cases with 
control cases which are exactly similar in other respects. The groups differ 
considerably in their average age and length of service, Geier of which 
are pen in Table VI. 


TABLE VI. 
Group ——— ee Se 
Navy, retained . . ; 73* i 28 -88 d 2°75 
„» discharged ` ! 27 ; 34:48 : 3:52 
Army, retained . : 61 33°41 e 2:43 
„ discharged ; l 39 33:85 ; I-90 
Controls . . ; ; 55 . 27°69 3:70 


* No age recorded in one case. 


The total variance of age in years is 132760:12; and 14-5 per cent. (a 
highly significant part) of it is attributable to differences between the groups. 
The total variance of length of service in years is 325-41, and a still larger 
part, 30-4 per cent., is due to differences between the groups. 

If the incidence of the pointers varied with age or length of service, the 
differences between the groups might raise problems leading to controversial 
interpretations of the data. We might have to consider the possibility that 
the occurrence of any symptom or combination of symptoms is dependent 
on age and/or length of service ; or alternatively that the number of symptoms 
present in a man will determine the age he can hope to reach and ‘or the amount 
of service he can hope to perform before developing a neurosis. Fortunately, 
however, all such controversies can be excluded. The number of pointers 
(i.e. of the retained pointers) recorded for every officer was compared with 
his age and his length of service, to find whether there was any evidence that 
these variables are associated with one another within any of the groups. 
The correlation between age and number of pointers within groups was found 
to be —-0555, and that between length of service and number of pointers to 
be —-0156. Both of these correlations are less than the standard error of a 
zero correlation with the same number of degrees of freedom (250), which is 
¿+ -0632 ; neither is significant. Consequently age and length of service can 
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be left out of account when different officers or groups of officers are compared 
in terms of number of pointers per person. 


7. PROBLEMS INVOLVED IN DETERMINING THE COMBINED WEIGHT OF 
THE POINTERS: THE SIMPLEST TREATMENT OF THE DATA. 


Any proposal to estimate the probability that a man may become neurotic 
from a simple count of the number of pointers that he exhibits is likely to 
appear repugnant to clinical experience. The symptoms observed in a 
particular case are facets of a complete personality, and can be seen to be 
dynamically integrated. It may seem a gross misrepresentation to treat 
them as if they could be simply numerically summed. Thus one of our cases 
is that of a man of 23, who shows an excessive dependence on his mother, 
with marked ambivalent feelings towards her. This is combined with a 
history of tantrums and blackouts in childhood, and an attitude to life of 
extreme ambition and frustration. The pointers exhibited are 3, 8 and 11—a 
total of three. But is it merely a coincidence that these are the three that 
have occurred concomitantly in this case ? Another case is of a man who is 
extremely jealous of his wife, and has been prone to moodiness and bursts of 
temper since youth. His father was obsessional. The pointers exhibited are 
1, 8 and 13—another combination of three. In another case we have a history 
of asthma alternating with eczema. This man is unable to mix freely with 
other officers, and suffers from a phobia about his hair. The pointers are 2, 7 
and g—another combination of three. There seems to be no equivalence or 
similarity, other than an arbitrary mathematical one, between these three 
cases each with a score of three. 

But it does not follow that a statistical approach to this problem is impos- 
sible, and that no attempt should be made to estimate the cumulative signifi- 
cance of combinations of pointers in precise terms. The clinician who under- 
takes to review all the evidence at his disposal, in order to assess the risk of a 
neurosis occurring in a particular case, does in fact attempt to crystallize all 
his observations in a single judgment. In our opinion, it is not in a wholly 
metaphorical sense that this kind of judgment is usually described as weighing 
the evidence and summing it up. If the clinician prefers to do this in an 
intuitive way, without the aid of mathematical symbols, it is partly, we 
believe, because he is prepared to assign more weight to a particular piece of 
evidence in one case than in another. The objection is thus, not that the 
statistical approach is wholly inappropriate, but that it may prove crude and 
naive, over-simplifying the problems, estimating the value of evidence incor- 
rectly and introducing unnecessary errors into final conclusions. 

Allowances can be made for objections of this kind in a statistical approach 
by measuring the total amount of error variance, and finding how far succes- 
sively more complicated assumptions can reduce it. A straight count of the 
number of pointers exhibited by each individual involves the simplest possible 
assumption, namely, that each pointer should be assigned the same weight 
as every other, and that its weight should not vary from case to case. This 
provides the results shown in Table VII. 
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TABLE VII. 
Total Frequency of a given total number of pointers per person among neurotics. ` ` T 
number of E otal of 
pointers In the Navy. In the Army. Both Normals. "eurotics 
per | | on OS ONT Forces. and 
person. Retained. Discharged. Total. Group A. Group B. Total. Total. normals. 
o I 2 3 — I 4 26 30 
I II —= II 2 I 3 I4 I7 31 
2 9 3 (EI == I I 13 8 21 
3 9 I LO It 6 17 27 2 29 
4 d 3 12 7 6 13 25 s> 25 
5 g 17 4 21 8 3 II 32 I 33 
6 5 4 5 3 8 17 — 17 
7 6 1 7 10 4 14 2I 1 22 
8 6 7 13 9 5 14 27 = 27 
9 = I I 4 4 8 9 aa 9 
10 I I 2 5 3 8 10 — 10 
I1 ~~ == — I — I I — I 
12 = Ke = Sp I I I — I 
Total 74 27 IOI 63 37 100 201 55 256 


The average numbers of pointers per person in the various groups are : 


Number of pointers 


Group. 
per person, | 

Navy, retained : i : 4°15 
,, discharged . l ; 5°44 
Total, naval neurotics . ; ‘ 4:50 
Army, Group A ‘ ; : ; 5°90 
Ae » B : i : . 6-05 
Total, army neurotics . i i 5:96 

», all neurotics f . : 5:22 
Normals . ; e ; 0:03 


The difference between the normals and the neurotics is striking ; the differences 
among the neurotics are relatively small, though not altogether insignificant, 
as is shown in Table VII[, below. 

The two Army groups can be divided and re-classified as follows : 


Group. Nutber of Average number of 

cases. pointers per person, 
Group A, retained ; ; 43 5:40 
D discharged . : 20 . 7-00 
Group B, retained ; 18 5:22 
ge discharged . I9 0-84 
Total retained . ; . Dr 34 


5 
», discharged : 39 l 6:92 
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The total variance of number of pointers per person is 2277-84, and can be 
broken down in the proportions shown in Table VIII : 


TABLE VIII.—Analysis of the Variance of the Number of Pointers 
per Person. 


Per cent. of total 


Source of variance. variance ascribable to pean 
the source shown. 
1. Variance between normals and neurotics . 35:00 : I 
2. Between retained and discharged neuro- 
tics . ; ; i ; : ‘ 5°17 : I 
3. Between the Navy and the Army groups 
of each kind of neurotic . e : 3°63 2 
4. Between the two Army groups of each | 
kind - * : f e : dE f 2 
5. Residual variance (error) i : : 56-17 , 249 
Total variance. : 100-00 . 255 


Thus even this very crude and simple method of combining the results 
provides a uscful measure of propensity to neurosis. 35 per cent. of its total 
variance is attributable to the difference between the neurotic officers and the 
normal. Discharged neurotics are shown to have a significantly higher average 
number of pointers than retained neurotics. In both groups the average 
number of pointers is significantly higher among the Army cases than in the 
Navy—we prefer not to make any selection from among the alternative 
explanations that might be offered for this phenomenon. But compared 
with the difference between neurotics and normals these differences among 
the various groups of ncurotics are relatively small. 

Finally the evidence shows that the averages of the A and B groups of 
Army cases do not differ significantly. This provides us with some justification 
for hoping that competent observers may be consistent with one another in 
deciding when to record a pointer as present or absent. 


8. PROBLEMS INVOLVED IN DETERMINING THE COMBINED WEIGHT OF THE 
POINTERS: ADVANTAGES TO BE GAINED BY CLASSIFYING THE POINTERS. 


This rough and ready treatment of the data does not allow for differences 
between the pointers. We need to consider the questions: Do any charac- 
teristic combinations occur among the pointers ? and, if so, can any advan- 
tages be gained by making allowances for them ? 

If certain pointers or items are particularly hkely to occur in special 
syndromes or characteristic combinations, it should be possible to divide 
them into classes corresponding to the combinations: for an item to belong 
to class A, it should be more likely to occur concomitantly with the remaining 
items in class A than with the items belonging in any other class. But if no 
special syndromes occur, no separate classes of particularly closely associated 
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items should be found ; all the items should prove to belong to a single general 


class. Hypotheses of this kind were tested by factor analysis. 


The method 


used has been made the subject of a separate paper (Slater, P. (1947)) as it is 


Only a brief account is presented here. 


new in some respects. 
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The first pointer was recorded in go of the 256 cases, the second in 54. 


18-98 cases (i.e. on x 54 + 256) could be expected to exhibit both if the two ` 


are independent, i.e. if each is no more likely to occur when the other is present 
than when it is absent. Actually the two occur concomitantly in 24 cases— 
5:02 more cases than expected on the assumption of independence. This 
figure forms the first entry in Table IX. The remaining entries are the 
corresponding figures for other pairs of pointers. 

Table IX resembles very closely and could be converted into a matrix of 
correlations to which a factor analysis of the usual kind could be applied. 
But it has been analysed directly without any such transformation. This 
treatment rests on a simpler set of assumptions, and leads more directly to an 
appropriate test of significance. 

If there are no special syndromes, each pointer should have a single general 
probability of occurring concomitantly with every other. If we denote item 
I's probability as p’; and item J’s as p';, then in a sample of # cases we must 
expect items J and J to occur concomitantly p’,p'; more times than they 
would if they were independent. For each item we should be able to find a 
single value of p’ such that, whatever the items we refer to as J and J, np’,p’, 
will not differ significantly from its corresponding entry in Table IX. This 
proves impossible. The assumption that there are no special syndromes, 
i.e. that all the items belong to a single general class and that no sub-classes 
need to be differentiated, fails to account for the exceptionally close associa- 
tions between pointers 6 and 7 and between pointers 8 and 14 ; it also provides 
an inadequate account of the associations between pointer 4 and other pointers, 
and gives a generally bad fit. 

A satisfactory fit is provided by the values given in Table X. 


TABLE X.—Values of p';/n for Estimating the Frequency of Concomitance of 
Pointers in the Same Class and Sub-class. 


Pointer Main First Second 
° class. sub-class. sub-class. 

1. Heredity . e ; ; > 2g << — ; — 
2. Physical ill-health : ; x o 4 — ; — 
3. Neurotic traits in childhood . 4602 . — e — 
4. Former psychiatric illnesses , 3°45 «. DA - — 
6. Adolescent shyness . ; . 3:96. — . 3:81 
7. Adult shyness . ; ; > 328 i, — . 3°81 
8. Instability ‘ e ‘ . 4°42 . +%«188 . — 
g. Obsessional traits ; : e Ge «+ — ; — 
Lo. Apprehensiveness e j . 5:25 . — : — 
11. Dependence in childhood . . 4O . — ; ha 
12. Unstable work record . l . 2:00. — ' —- 
13. Sexual difficulties e . 2-81. — l — 
14. Alcoholism : : , O57 . 5'4 . — 


These values correspond to the factor loadings in a factor analysis of the 
usual kind. For instance, for pointers r and 8 the estimated frequency 
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of concomitance (in excess of the amount expected on the assumption of 
independence) is 


2-13 X 4:42 = 9Q-4I, 


since these pointers belong in the same main class but not in the same sub- 
class ; while for pointers 4 and 8 it is 


3°45 X 4°42 4- 1:24 X 1°88 = 17°58, 


since these pointers are also in the same sub-class. These estimates do not 
differ significantly from the observed frequencies, of 14-91 and 17:58 respec- 
tively, shown in Table IX. 

Thus all the pointers fall into one main class, of pointers differentiating 
neurotics from normals ` but within this general class there are two separate 
sub-classes, the first including pointers 4, 8 and 14, and the second pointers 
6 and 7. The specially close associations between the items in these two 
sub-classes need separate explanation. 

If neurotic break-down commonly occurs as a reaction to emotional stresses 
caused by trying situations, we may expect two broad types of people to be 
particularly prone to succumb: those who suffer from inadequacies of a 
permanent kind, and those who, though not so permanently handicapped, are 
liable to mood swings, depressive phases and other temporary conditions of 
reduced resistance to stress. Pointer 4, former psychiatric illness, 8, emotional 
and temperamental instability, and 14, alcoholism, indicate constitutional 
weaknesses of the latter kind. This may account for the fact that they are 
found particularly commonly in combination with one another, and form 
what might be described as a special syndrome. Pointer 12, unstable work 
record, is one which might perhaps be linked with this group, both on psychiatric 
grounds and on the statistical evidence contained in Table IX ; but its general 
value as a pointer proves relatively slight in this inquiry (cf. section 5, above), 
and it cannot be assigned with certainty to this sub-class. 

That pointers 6 and 7 occur exceptionally frequently in combination is not 
surprising, in view of the description given of them in section 3; they are 
manifestations of the same characteristic at different periods of life. Thus, 
although they appear as a special syndrome in the statistical analysis, there 
are no psychiatric grounds for expecting them to be specially significant for 
diagnostic purposes. 

Since the values of the type Son in Table VIII provide a satisfactory 
fit to the frequencies in Table IX, any theory that there are other special 
syndromes among the symptoms is not supported by sufficient evidence in this 
investigation. It is surprising, in fact, how little evidence there is here for 
the existence of special syndromes. . Perhaps this is partly because the pointers 
were not selected on purpose to test hypotheses of this kind ` but the observer 
faced with the evidence, conspicuous in individual instances, of dynamic 
interconnections between characteristics of this kind is not likely to be com- 
pletely satisfied with this explanation. There are two further explanations 
which may be worth consideration. Firstly, an individual endowed, by the 
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accidental concurrence of a fairly large number of rather peculiar events which 
is generalized as chance, with certain weaknesses of character, is bound in the 
course of his development to integrate them in the structure of his personality ; 
and in the mature personality they will thus appear functionally intercon- 
nected. Secondly, the number of ways in which similar weaknesses may be 
integrated into an organized personality may also be large, with the result 
that when observations on a large number of cases are collected and summarized, 
no consistent pattern of interconnections appears. 

The fact that a general factor appears in the statistical analysis does not, 
in our opinion, constitute a proof that all the pointers are manifestations of a 
single underlying psychological trait. This phenomenon can be explained 
more simply. The pointers are observations found more frequently among 
neurotics than normals, and the sample consists of a mixture of cases of both 
kinds. The cases in which pointer I is found are probably the neurotic ones, 
Le the ones among which pointer 2 is likely to be found, etc. Therefore, the 
selection of the items, combined with the selection of the cases, must produce 
the appearance of a general factor automatically, provided only that the 
separate pointers are not each specific to a different type of neurosis. The 
phenomenon is thus adequately described by the statement that the symptoms 
do not tend to occur either in isolation or in strictly segregated clusters, but 
tend to overlap with one another almost indiscriminately, in the way we 
have just discussed. 

This analysis justifies separating the pointers into three classes : 

A. Numbers 1 to 3 and g to 12 (i.e. those not included in either 
sub-class), 
B. Numbers 4, 8 and 14 (the first sub-class), 

l c. Numbers 6 and 7 (the second), 
to form, as it were, three short tests of tendency to neurosis. Instead of making 
a straight count of the total number of pointers of all kinds exhibited by each 
individual, we may count the number he exhibits of each kind separately, 
and thus obtain three scores for each individual. Or more refined procedures 
for calculating factor scores might be applied. 

The advantages to be gained by this treatment of the data will be discussed 
in the second part of this paper. In a preliminary analysis, discriminant 
functions (Fisher) were calculated to find the most appropriate weight to 
assign to a score of each kind in order to obtain from their weighted sum the 
best possible estimate of an individual’s probability of becoming neurotic. 
The weights thus found are in the proportions 


A.  1:0000 
B. 1-4850 
C. — 0:0585- 


They should not be treated as absolute measures of the value of pointers 
of the three kinds. Each measures the value of the pointers of one kind when 
used, as here, in conjunction with those of the other kinds. But it is clear, 
from their relative sizes, that if some of the pointers are to be discarded as 
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unnecessary, pointers 6 and 7 should be the first to go; and that if some 
additional pointers are to be introduced, those of the B kind (indicators of 
instability) are most likely to prove valuable. 45 per cent. of the variance of 
the weighted sums was found to be due to the difference between neurotics 
and normals. This can be compared with the 35 per cent. attributed to the 
same difference, as shown in Table VIII, when no distinction is made between 
the pointers and each is assigned an equal weight. The comparison indicates 
the advantage to be gained by classifying the pointers, and giving different 
weights to those in different classes. 

A further extension of this method of analysis might be employed to find 
what weights are appropriate, when each pointer is allowed a separate weight 
to express its contribution to the best possible estimate of the risk of neurotic 
breakdown. By allowing each pointer its own appropriate weight, the effi- 
ciency of discrimination is bound to be increased to some extent: but how 
far cannot be estimated without a more elaborate analysis. 

It is even more interesting to consider what advantages are to be gained 
by taking account of the differences in the incidence of the pointers among 
the neurotic cases assigned to different diagnostic groups. This will be dis- 
cussed in the paper to follow. 

Our main purpose here has been to submit an argument in favour of using 
clinical material of the kind available to psychiatrists in a similar manner to 
psychological test material, in order to provide a scale, or possibly more than 
one scale, for assessing the risk of a neurosis occurring in an individual case. 
We have explained some of the methods which can be used for evaluating the 
usefulness of particular pointers and groups of pointers for this purpose, and 
have found indications of the areas of observation in which additional] useful 
evidence 1s most likely to be discovered. 


SUMMARY. 


When faced with the problem of judging the propensity of a person to 
neurosis, psychiatrists are accustomed to inquire for certain “‘ pointers’’ taken 
from the history and observed during the interview of the person. The present 
paper is an attempt to systematize the use of such pointers, and to evaluate 
their significance for the selection of officer candidates and of applicants for 
comparable leading and managerial positions. 

The 16 pointers used have been collected from the case histories of 100 
neurotic Army Officers in a Military Hospital, and their frequency was ascer- 
tained in the bed tickets of ro1 officers of the Navy treated for neurosis in a 
Navy Hospital. 55 Army Officers of a mobile division served as controls. 
Data were available on diagnosis, age, type of commission, length of service, 
exposure to warfare and disposal. A definition of the 16 pointers is given. 

Using the sub-groups of Army and Navy, retained and discharged officers 
and those interviewed by different observers, the reliability of the single 
pointers and their discriminatory value was established. 

No correlation was found between number of pointers and age or length of 
service—facts which, therefore, were without importance for the analysis. 


I0o THE INCIDENCE OF NEUROSIS IN OFFICERS. 


In order to determine the combined weight of the pointers they were first 
simply counted. The number of pointers varied in the sub-groups of neurotics 
between 4:15 and 6-05, compared with 0-39 in the control group. By 
measuring the error of variance, this relatively crude method revealed certain 
interesting differences between the sub-groups, which, however, were small 
in comparison with the difference between neurotics and normals. 

Characteristic combinations of pointers were studied using a specially 
adapted method of factor analysis. This led to the division of the pointers 
into three classes; a main class, which could be considered indicative of 
inadequacy: a second class, indicative of instability, which is apparently of 
considerable diagnostic value, although it only includes a small number of 
pointers; and a third class, probably of no independent diagnostic value, 
indicative of shyness. Counting the number of pointers in each class separately 
provides three tests of tendency to neurosis; and the preliminary evidence 
suggests that using the pointers in this way gives better results than com- 
bining them all in one straight count. 


The analysis illustrates some of the possibilities of treating propensity to 


neurosis as a variable quantity, and designing one or more scales for measuring 
it. Further possibilities will be illustrated in a paper to follow on the same 
data. 


We wish to express our gratitude to the Board of Directors of the Crichton 
Royal for monetary support of this study ; to Dr. P. K. McCowan, Physician 
Superintendent, formerly Commanding Officer of the Military Hospital, 
Dumfries, for his permission to make use of the material of this hospital ; 
to Surg.-Captain Desmond Curran, F.R.C.P., R.N.V.R., and to Surg.-Com- 
mander F. A. Hampton, M.C., R.N.V.R., for providing the material of the 
Navy Hospital. Our special thanks are due to the 55 officers who volunteered 
for being interviewed as controls. 
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PERIODICITY as a phenomenon in nature has been known and studied from 
time immemorial, Astronomy and other sciences have built up a large body 
of knowledge which goes a long way towards explaining periodicity in the 
spheres with which they concern themselves. As it appears in the animal 
kingdom, however, the mechanisms underlying the phenomenon are still 
largely unrevealed. Of late years the hypothesis has been advanced that 
many of the periodic happenings in the human economy are subserved by the 
hypothalamus. Thus menstrual periodicity is held to be due to the 
hypothalamus acting in conjunction with the endocrine system. This paper 
is a small contribution to this hypothesis, maintaining as it does that the 
periodicity observed in certain psychoses is due to the influence of the hypo- 
thalamus on the prefrontal cortex. So far no similar report has been made 
in the large literature dealing with leucotomy and it therefore seemed worth 
while to give our results in some detail. 


MATERIAL USED IN PRESENT INVESTIGATION. 


The clinical material used in the present investigation consisted of 12 
patients suffering from psychoses showing well-defined periodicity who under- 
went prefrontal leucotomy. They were a small group amongst the 250 patients 
who have undergone this operation at Crichton Royal from 1943 onwards. 
Of the 12 patients, g were periodic catatonics and 3 manic-depressives. All 
were long-standing with an average psychotic history of 14 years; their 
average age at the time of operation was 36 years. It is notable that no fewer 
than 4 of the group had their first breakdown at the age of 15, 3 others while 
still in their teens—all by the age of 27. All had undergone various treatments, 
including thyroxine administration in 2 cases, but with no permanent improve- 
ment and no appreciable effect on their periodicity. Short case-histories are 
appended and a series of diagrams indicating the duration and frequency of 
the periods of excitement or stupor in the catatonics and the mania or depression 
in the manic-depressives. The SE length of the follow-up after operation 
is 3 years 6 months. 

The operative technique used was that described by Freeman and Watts (x) 
except that in cases g and ro and in the first operation in case TI it was modified 
as follows: the white matter was cut downwards in the coronal plane but not 
upwards. Instead, a horizontal cut was performed towards the tip of the 
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frontal lobes, thus isolating the orbital areas only and avoiding epileptogenic 
areas in the upper part of the frontal lobes. A special communication ‘on the 
results of the modified operation is given on p. II5. 


RESULTS OF LEUCOTOMY. 


From the clinical point of view the results of the operation can be 
summarized as : S 
Recovered 
Marked improvement 
Slight improvement 
Worsened 


H HH nn 


Of the recovered patients 3 were catatonics and 2 manic-depressives ; the 
catatonics, Nos. 1, 8 and rt were aged 40, 41 and 28 at the time of the operation, 
with psychotic histories of Ir, 26 and 8 years respectively; the manic- 
depressives, Nos. 10 and 12, were aged 33 and 39 with histories of 11 and 13 
years respectively. The cases which showed marked improvement were 4 
catatonics and r manic-depressive, and the remaining 2 cases, Nos. 6 and 7, 
were catatonics. 

These results are strikingly better than those obtained in the remainder of 
the patients operated on at the Crichton Royal (2) or reported elsewhere in 
the literature. It is impossible to dogmatize on such a small group but the 
results certainly suggest that the periodic psychoses are eminently suitable 
for treatment by leucotomy. 

Even more striking is the result of the operation on the periodicity itself, 
for in only 1 of the 12 cases did the periodicity fail to disappear completely. 
The only patient who continued to exhibit periodicity was Case No. 6, a catatonic 
aged 30, of 6 years’ duration who showed some improvement clinically in the 
sense of amelioration of his symptoms but whose psychosis continued to exhibit 
its periodicity unchanged. In patient No. 11 it was only after a second operation 
that recovery took place. At the first operation the horizontal cut had been 
used, while at the second the incision was extended upwards, thus cutting more 
of the fibres running between the hypothalamus and the frontal cortex. In 
one case, No. 7, the periodicity was completely abolished, but as this merely 
resulted in his psychosis remaining continuously active without free intervals 
he was classed as having been made worse by the operation. 


fF 


DISCUSSION. 


` It is very interesting to speculate on the mechanisms underlying the 
periodicity in these psychoses and how leucotomy leads to its abolition. The 
hypothesis put forward by Mayer-Gross (3), that the frontal lobe symptoms 
produced by the operation bring about a change of personality enabling the 
patient to overcome the psychotic symptoms applies equally to this small 
group as it does to all other cases. What this hypothesis, however, does not 
explain is the abolition of the periodicity in almost all of these cases and even 
in Case No. 7 where the other symptoms were not appreciably affected. The 
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role played by the hypothalamus and its connection with the prefrontal area 
is of particular interest as the probable cause of the periodicity. It points to 
a special effect of prefrontal leucotomy on the underlying mechanisms. 

Gjessing (4) investigated the metabolism of the periodic catatonic and came 
to the conclusion that the attacks were related to alterations in the nitrogen 
balance in the body. He treated his cases with thyroxine and claimed to 
abolish the periodicity provided the thyroxine was continued. He suggested 
that “at the time of change of phase in a varying nitrogen balance, one or 
more toxic substances are formed, which act through the blood-stream on the 
vegetative and myostatic centres of the diencephalon.” The periodicity is 
therefore explained as a disturbance of the vegetative nervous system occurring 
as a result of effects on its centre in the hypothalamus. 

It seems almost certain that the hypothalamus is in some way bound up 
with the changes that occur. In animals in whom both cerebral hemispheres 
have been removed, periodic discharges occur affecting all divisions of the 
vegetative system. These discharges are accompanied by signs of anger 
which have been called ‘‘ sham rage.” The development of these reactions 
seems to depend on the posterior hypothalamic nuclei, for when these are 
removed the reactions no longer occur (5). 

That the hypothalamus may well play an important role in the activities of 
the frontal cortex is clearly shown in an informative article by Le Gros Clark (6) 
dealing with the connections of the frontal lobes, in which he demonstrates that 
there is a most intimate two-way relationship between the frontal cortex and 
the hypothalamus. He points out that the work of Meyer et al. (7) on 
leucotomized brains makes it very probable that the findings of Mettler (8) 
in lower primates are applicable to man. Mettler found that the dorsomedial 
nucleus of the thalamus connects with all the Brodman areas from 8-12 in 
the frontal lobe of the monkey. Le Gros Clark further brings evidence to 
show that the dorsomedial nucleus can be regarded as a relay station for the 
transmission of impulses originating in the hypothalamus. He states that the 
greater part of the frontal cortex must be regarded as a projection area receiving 
the products of activity of the hypothalamus, in the same way that the visual 
cortex is the projection area for retinal activities or the auditory cortex for 
cochlear activities. He brings forward evidence that there are also direct 
efferent connexions from the cortex to the hypothalamus. 

The above facts certainly make feasible the contention that periodic 
psychosis has its periodicity imposed upon it by the hypothalamus acting 
through the above mentioned connections between it and the frontal lobe. 

It does not follow from this that the primary seat of the disease is in the 
hypothalamus ` it may be anywhere in the central nervous system or in the 
rest of the body. Nor does it contradict the finding that the failure is in the 
sphere of nitrogen metabolism as Gjessing maintains, who himself refers to a 
participation of the vegetative centres of the diencephalon. What is suggested 
is that the time pattern of these psychoses is imposed by the hypothalamus 
on the cortex and that by prefrontal leucotomy this periodicity is abolished 
by the severance of the fibres connecting the hypothalamus to the cortex 
which subserve this periodicity. 
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It would be interesting to know if the rhythmic metabolic disturbance 
found by Gjessing in the periodic catatonia persists after operation. If it 
does, its influence on psychological behaviour is presumably abolished by 
cutting the connexion between the hypothalamus and the frontal brain. If, 
as is more probable, the nitrogen cycle returns to normal and is abolished by 
the operation it would suggest that it is really the cortex and its abnormal 
influence on the diencephalon which produce the cycle, in which case the "seat" 
of the illness would be in the cortex. This latter possibility would be com- 
parable to the cure of gastric ulcer by the cutting of the vagus above the 
stomach, an operation which acts by abolishing the noxious influence of 
the higher centre on local autonomic regulations. 

Another possible line of speculation is as to which of the group of fibres to 
and from the thalamus and cortex require to be cut to abolish the periodicity. 
Case 11, in which the upward cut abolished the periodicity, after the hon- 
zontal cut had parted, would appear to suggest that only the fibres involved 
in the upper cut are important. This, however, is negatived by Cases 9 and ro 
in which the horizontal cut abolished the periodicity. Equally important is 
the undoubted fact that in a blind operation such as leucotomy it is impossible 
to say with any certainty which fibres have been cut in any particular 
operation. The general conclusion from the present series of operations 
seems to be that several of the groups of hypothalamic-cortical and cortical- 
hypothalamic fibres subserve the periodicity, and that the cutting of some or 
any of those groups of fibres is sufficient to abolish the pattern subserving the 
periodicity. | 

In conclusion it should be emphasized that while the clinical results recorded 
are factual, the conclusions drawn from these facts in support of the hypothesis 
that the hypothalamus plays an important role in the periodicity of the 
` psychoses are admittedly tentative. 


e SUMMARY. 


The results are reported of the effect of leucotomy in 12 cases of periodic 
psychoses, g catatonics and 3 manic-depressives. Five cases recovered and 
5 showed marked improvement. 

Periodicity was abolished in all but one case. One case was made worse 
in that the psychosis became continuous instead of periodic. 

The role of the hypothalamus in the phenomenon of periodicity is discussed. 


We wish to thank€he various members of the medical staff of the Crichton 
Royal whose cases have been used in this paper and particularly Dr. W. Mayer- 
Gross for his helpful criticisms. 
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CASE HISTORIES. 


CasE 1.—A. D— (male), aged 40 at operation. This patient was an estate and 
farm worker. His father had been an alcoholic, but there was no other history of 
mental illness or psychopathy in the family. He was an average scholar and had 
a good work record. He started drinking heavily at the age of 20, and in 1932, when 
29, he became excited, incoherent and confused after a bout of drinking. He 
continued mentally ill till his admission to hospital in August, 1933. Periods of 
catatonic stupor alternated with periods of well-being, when he was allowed on 
parole and worked on the hospital farm. Each period lasted about a month. 
He was discharged to the care of his parents in November, 1935. After discharge 
he stayed at home and the periodicity of his illness continued. When well he 
worked in the house or farm and when ill he became either excited or stuporose. 

In 1942 he had a period of well-being lasting 5 months, followed by a period of 
catatonic stupor lasting 4 months. During the latter he was re-admitted to hospital. 
E.C.T. was started in January, 1943, but the only effect of this was to shorten the 
attacks without affecting their periodicity. | 

Prefrontal leucotomy was performed on 25.vii.43, the coronal cut being used. 
Some pyrexia followed the operation and he was rather restless and confused for 
a few weeks. He had a single epileptic fit on 30.viii.43. He had no catatonic 
attacks subsequent to operation. His progress to complete social recovery was 
uninterrupted and he was discharged in January, 1944. He has continued to do 
well. There has been no suggestion of relapse and no evidence of any changes of 
mood or behaviour pointing to periodicity. He is working as a joiner in an Electric 
Power Company and his work appears to be quite satisfactory. He married a 
school-teacher in April, 1947, and seems to have made a satisfactory adjustment to 
his marriage. This case is classed as “ Recovered.” 


Case 2.—B. P. M. B— (female), aged 32 at operation. This patient had her 
first breakdown in 1926, at the age of 15. A maternal uncle and cousin had suffered 
from schizophrenia. A paternal aunt suffered from puerperal mania and a paternal 
uncle committed suicide. After a childhood spent in India she was sent to a 
boarding school in England. She enjoyed school and was considered by her 
teachers as sweet tempered but only fair at her work. She had to leave school at 
the age of 15, as she was already showing signs of mental instability, and soon 
afterwards she was admitted to Bethlem Royal in a state of catatonic stupor. 
She had a fairly good remission from this first attack, but broke down again later 
and from the age of 20 has been continuously in mental hospitals. She was admitted 
to Crichton Royal on 9.v.38. Her psychosis was characterized by episodes of 
catatonic excitement in which she became very violent. At first these attacks 
lasted a few days to a few weeks, and between them she was quiet and childish but 
pleasant and co-operative. Her better periods gradually decreased and the periods 
of excitement increased as she grew older. E.C.T. when first administered helped 
to shorten her attacks but in time failed to have any appreciable effect on her 
behaviour. 

Prefrontal leucotomy was performed on 18.ix.43, the corðnal cut being used. 
There were no post-operative complications and her convalescence was uneventful. 
She reponded well to rehabilitation and made slow but steady progress to a condition 
which could be regarded as social recovery as far as her life in hospital was concerned. 
She is still solitary and somewhat lacking in interest in outside affairs, but she gets 
on well with her fellow patients, helps the nurses in the ward, is on full parole and 
takes an active part in occupational and recreational therapy and in all the social 
activities of the hospital. She has no relatives in this country, otherwise she would 
be very suitable to live outside hospital. This case is classed as “ Marked 
Improvement.” 


CasE:3.—I. D. S— (male), aged 37 at operation. This patient was admitted 
to hospital for the first time in 1939. He had always been a rather solitary type 
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and did not mix well in school. He did not play games and would not face up to 
his difficulties. His mother had had a “ nervous breakdown ” and one maternal 
uncle was an epileptic and was in a mental hospital. After leaving school the 
patient worked in a bank for 3 years but was advised to leave as he did not fit in 
well. He then worked as a clerk but soon after, at the age of 19, he had his first 
breakdown. Thereafter he had numerous attacks of a catatonic type up to the time 
of his admission to Crichton Royal at 33 years. Before admission the catatonic 
phases lasted for two or three weeks with intervals of normality of three or four 
weeks. Thyroxine, insulin, cardiazol and E.C.T. were given but with no permanent 
improvement. He was able to work in the ward or garden between the catatonic 
attacks. E.C.T. and cardiazol shortened the attacks but increased their frequency. 

Prefrontal leucotomy was performed on 28.x.43, the coronal cut being used. 
He was rather irritable for the first few weeks following the operation, but later he 
improved greatly and periodicity was abolished. He worked on the farm or in the 
garden, but was always rather lazy. He was discharged on 31.vii. 46. 

Since his discharge he has not done too well He has maintained his improve- 
ment but still exhibits symptoms of the frontal syndrome. He has tried many jobs 
but has been unable to maintain any of them for any length of time. He is irritable 
at home and upsets his old mother and sister with whom he lives. No periodicity 
in his symptoms is in evidence and this must be regarded as abolished. This case 
is classed as ‘‘ Marked Improvement.” 


Case 4.—M. C— (female), aged 29 at operation. This patient’s first breakdown 
occurred in 1931 at the age of 17. She was admitted to Crichton Royal at that 
time and on three subsequent occasions. She has also been a patient in Garlands 
Mental Hospital. There is no family history of mental illness or psychopathy. 
She was never able to maintain an outside job for long and more generally helped 
her father on his farm. She always tended to be rather irritable at home between 
attacks. She was in hospital continuously from 1940. While in hospital, she had 
catatonic attacks when she was either semi-stuporuse or noisy and restless. They 
were variable in length and lasted from a week or two to a month or longer, with 
relatively well periods between which sometimes lasted a few months. When well, 
she was allowed ground parole, took part in the social activities of the hospital and 
helped with the ward work. Both E.C.T. and cardiazol cut short the attacks. 

Prefrontal leucotomy was performed on 16.xii.43, the coronal cut being used. 
No complications occurred. Her steady improvement was uninterrupted. She 
did domestic work in the hospital and took part in gymnastics, swimming and social 
activities. There was no sign of the former catatonic attacks. 

Since discharge she has been helping her father on the farm and doing odd jobs 
at home. She is rather slow and does not mix readily but goes out a good deal ; 
she attends Church and helps with various charities. She is stubborn and somewhat 
irritable at times but this shows no periodicity. 

In this case, periodicity has been abolished and there has been marked improve- 
ment to a level closely approximating to her prepsychotic level. 


Case 5.—A. W— (female), aged 50 at operation. This case was one with a 
long history of manic-depressive attacks. After leaving school she lived at home. 
She is reported to have had excitable periods for a month or more every year from 
her early teens. She was always quarrelling with the various members of her 
family and was said to have delighted in stirring up trouble between them. Her 
first admission to a mental hospital was at the age of 34 when her family could no 
longer contro] her in her attacks. 

She was admitted to Crichton Roval in 1935, at the age of 41 with a history of 
elation and excitement of two weeks’ duration. During her whole stay in hospital 
her condition varied between depression and noisy elation with short periods of 
apparent normality. Cardiazol and E.C.T. cut short her attacks but without any 
permanent improvement. 

Prefrontal leucotomy was performed on 5.v.44, the coronal cut being used. 
There was marked improvement following this and she remained stable with no 
mood swings until two years later when in June, 1946, she passed into a hypomanic 
phase which lasted a few weeks. This attack cleared up but she had another 
hypomanic phase in August, 1946. She remained well after this and was discharged 
from hospital in July, 1947. 
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Since then she has stayed with her brother and has been very well. She retains 
her selfish, unaccommodating, prepsychotic personality but without any evidence 
of mood swings. This patient could be regarded as a social recovery but as she 
relapsed after two years’ normality following her leucotomy, for the purpose of this 
paper she has been classed as a case of ‘‘ Marked Improvement.” 


Case 6.—N. E. B— (male), aged 30at operation. This patient was first admitted 
at the age of 26. He was an architect and had been a brilhant student, taking 
many prizes. He was quiet, industrious and did not easily make social contacts, 
especially with women. His elder brother was a mongol defective but apart from 
this, there was no family history of mental illness or psychopathy. 

His first breakdown occurred at the age of 24, six years before the operation. 
He recovered from this attack and carried on with his work. The next breakdown 
occurred in 1940, when he was 26. He had been in the Army for a year but had no 
foreign service. He responded to insulin treatment and was discharged from the 
Army in August, 1940. He went back to his work and remained well until January, 
1941, when he again broke down. He was admitted to Crichton Royal in March, 
I941,1n a state of severe catatonic excitement. He improved greatly with a course 
of insulin and was discharged. He was re-admitted on two occasions, the second 
after having been in Holloway Sanatorium for some months. There, as during his 
second stay in the Crichton Royal, his condition had alternated between catatonic . 
excitement or stupor and periods of comparative normality. He had again been 
given insulin. This periodicity continued after his re-admission to Crichton Royal 
and it was found that the catatonic attacks lasted about 21 days, with seven to 
twenty-one days between when he was fairly well. E.C.T. shortened the catatonic 
attacks. 

Prefrontal leucotomy was performed on 15.vi.44, the coronal cut being used. 
There were no complications following the operation. For some months after this 
he showed improvement. He had spells of irritability and slowness which lasted 
approximately a week once a month, but no real catatonic attacks occurred until 
February, 1945. Thereafter, the attacks gradually resumed their former periodicity 
and he now has to have maintenance E.C.T. every four to six weeks. Between 
the attacks he is able to go out in the grounds, change his library books in town and 
keeps himself occupied. A course of Thyroxine was started in August, 1946, but 
without appreciable benefit. The only improvement in his mental condition is that 
his catatonic attacks are much milder than prior to the operation. This case has 
been classed as “ Slight Improvement.”’ | 


Case 7.—H. P. M. W— (male), aged 31 at operation. This patient had his first 
breakdown at the age of 17 while still attending school. He hada shut-in personality 
and never made friends easily. No family history of mental illness but mother is 
schizoid type. He recovered from his first attack and worked on a farm but 
continued to have attacks of depression with religious delusions. He was admitted 
to the Crichton Royal in January, 1932, and has been there since. His psychosis 
followed a fluctuating course with aggressive destructive periods alternating with 
bright periods when he was sociable, occupied himself and enjoyed parole. His 
excited phases were shortened by cardiazol but the periodicity was not appreciably 
affected. His clinical notes show that in 1942 he had two weeks’ relative remission 
every two to three months, in 1943 about ten days every three to four months, and 
in 1944 every two to three months. This was his condition when he was operated on 
(coronal cut) on 14.1x.44. His convalescence was uneventful but he became in- 
accessible, slovenly, destructive, aggressive and without initiative. There was 
and still is complete abolition of his good phases. 

Four years after operation he is no longer aggressive or destructive. . He does 
rugmaking but remains mute and inaccessible. This case is classed as ‘‘ Worse 
after Operation.” 


Case 8.—A. K— (male), aged 41 at operation. This-patient had his first 
breakdown at the age of 15 and was admitted to Crichton Royal for the first time 
in 1919. There is no history of mental illness or psychopathy in the family except 
that one brother died after a "Dt" following pneumonia. On the first occasion he 
was discharged after three months but was re-admitted on eleven subsequent 
occasions. His father was a farmer and was very sympathetic to the patient, and 
during the times when he was out of hospital he worked on his father’s farm. For 
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26 years before his leucotomy his condition alternated between catatonic phases 
when he was noisy and restless, or stuporose, and periods when he was relatively 
well, when he could work on the farm or gardens. The catatonic phases usually 
lasted 10 to 14 days, with intervals of about three weeks, when he was comparatively 
well. After his father’s death he did not leave hospital when he was fairly well but 
remained working on the hospital farm. Latterly it was found that the catatonic 
phases were cut short by E.C.T. but their frequency gradually increased. 

Prefrontal leucotomy was performed on 7.vi.45, the coronal cut being used. 
No serious complications followed the operation. He made excellent progress and 
no catatonic attacks have occurred since. He left hospital on 10.x.45, and went 
to work as a dairyman. He staved in his first job for eighteen months and then 
went to a better job which he still holds. He earns a full wage and has a good deal 
of responsibility. He lives a normal life, likes going to the pictures and enjoys an 
occasional glass of beer. There is no evidence of periodicity in his moods or 
behaviour. He makes a normal impression and the operation is regarded by his 
family as an outstanding success. This case is classed as “ Recovered.” 


CaSE 9.—T. L. M— (male), aged 42 at operation. This patient had been a 
butcher’s assistant in the family business. He had always been rather quiet and 
did not make friends easily, though he was pleasant and popular in the family. He 
was always kind and obliging and a reliable worker. There was no family history 
of nervous illness or psychopathy. For about one year before his breakdown a 
change in character was noticed, and he gambled and became generally irresponsible. 
In 1931, at the age of 28, he became definitely psychotic, with ideas of reference, 
auditory hallucinations and odd behaviour. He was admitted to his local mental 
hospital and later transferred to Crichton Royal with a history that he had been 
having psychotic attacks, with intervals when he was fairly well and worked on 
the hospital farm. 

After coming to Crichton Roval he had periodic attacks of catatonia when he 
would become withdrawn and almost stuporose, with intervals between when he 
could work on the farm and gardens. The catatonic episodes usually lasted for a 
few days and occurred every few weeks, but sometimes the catatonic attacks and 
the intervals lasted longer. These attacks were cut short bv E.C.T., but for about 
two or three years before operation he required maintenance E.C.T. every few 
weeks. 

Prefrontal leucotomy was performed on 6.x11.45, the horizontal cut being used. 
He made steady progress after an uneventful convalescence; the periodicity has 
been completely abolished and there has been marked improvement in his mental 
condition. However, he is averse to leaving hospital and shows some emotional 
flattening and lack of spontaneity. He helps with the ward work, attends O.T. 
classes, has full parole and takes part in the various social activities of the hospital. 
This case is classed as ‘‘ Marked Improvement.” 


CasE 10.—J. S— (female), aged 33 at operation. This patient came to this 
country as a refugee from Vienna in 1938. Her mother and father were both dead. 
Her father was said to have been very nervous. There was no other history of 
psychopathy in the family. The patient’s temperament was described as “ highly 
strung.” She was trained as a shorthand typist, always made friends easily, and 
liked dances, parties afd social life generally. At the age of 22 she developed a 
psychosis with insomnia and depression and was in a mental hospital in Vienna for 
2-3 months. After coming to England she first worked as a domestic help and 
later obtained a post in a private hotel. Following a disagreement with an Air Raid 
Warden in September, 1940, she became agitated, noisy and deluded. She was 
certified and remained in hospital till early in 1941. She was admitted to hospital 
again in 1943 and 1944. The last admission followed an exploratory laparotomy. 
She was transferred to Crichton Royal in July, 1945. On admission she was mute, 
immobile and hallucinated. Repeatedly she responded to E.C.T. only to relapse 
later, becoming noisy and excitable or depressed. After thorough investigation 
and observation it was finally decided that in spite of some schizophrenic features 
the case was fundamentally one of manic-depressive psychosis with attacks of 
increasing frequency and severity. 

She underwent the operation of prefrontal leucotomy (horizontal cut) on 24.1. 46, 
and no complications followed. She improved steadily and in due course worked 
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in the office and later in the gardens. She made adequate arrangements for her 
own discharge and left on 5.vii.46. 

On discharge she returned to hotel work. She has had no relapses and on 
interview recently presented a picture of complete normality. There is no evidence 
of any abnormal fluctuations of mood and the patient is happy i in her work and has 
been able to do it well for over 2 years. This case is classed as “ Recovered.’ 


Case 11.—M. H— (female), 27 years of age at first leucotomy, 28 years of age 
at second leucotomy. Before her first breakdown this patient had been a nurse- 
maid and had been quite successful at her work. The only unusual feature noted 
in her personality was a marked religious tendency. She had “seen the light ” 
and had been converted at the age of 15, after which she had been an ardent attender 
of Gospel meetings, etc. She was the youngest of six children. One brother died 
in Crichton Royal at the age of 26, after having been a patient for only one week. 
There was no other history of mental illness or psychopathy in the family. 

.The patient first became definitely psychotic at the age of 20. She had been 
looking after a baby and had been in the post for two vears. She became quiet, 
depressed and confused, and was in hospital for 3 months. She had not fully 
recovered at this time but remained at home for two vears, during which time she 
had episodes when she became very depressed and silent for a few weeks followed 
by periods of over-activity. She was admitted to Crichton Royal in a stuporose 
condition in 1941 at the age of 22. After two weeks she became bright and active. 
She said that during the stuporose periods she was in communication with God and 
heard His voice. <A diagnosis of periodic catatonia was made. She had another 
attack of stupor after a further five weeks. Thereafter she was treated with 
cardiazol and E.C.T. which shortened the attacks to two or three days with intervals 
of two to three weeks when she was comparatively well. 

Although she had not recovered she was discharged on 18.v.44, and was able 
to remain at home till 14.1.45. She had had a stuporose attack while at home and 
was in a state of severe stupor on her return to hospital. She continued to have 
frequent attacks of stupor and over-activity. 

Prefrontal leucotomy (horizontal cut) was performed on 7.11.46. She remained 
very quiet after this and had to have further E.C.T. from May, 1946, onwards. 
Two or three convulsions would produce marked improvement and she would 
remain well for about four weeks. 

A second leucotomy in which the cut was completed upwards, was performed 
on 17.vii.47. After a period of comparative normality when she was somewhat 
asocial and giggly in October, 1947, she became semi-stuporose as she did for short 
periods on two subsequent occasions. The last of these was in February, 1948. 
Since then she has been very well. She became most helpful in the ward, cheerful, 
sociable and entered with enjoyment into the social and recreational facilities of the 
hospital. She was discharged on 26.vii.48. Since then she has kept very well and 
is now working in her own home looking after her mother. There has been no 
evidence of mood swings or periodic changes of behaviour since February, 1948. 
This case is classed as" Recovered.” 

CASE 12.—A. M— (female), aged 39 at operation. This patient was the 
daughter of a missionary who had died young, apparently following some psychotic 
illness of which no details are known. The patient's pre-psychotic personality was 
good ` she had always been artistic and had studied and written poetry. She was 
a qualitied teacher. She first broke down at the age of 26, following unhappiness at 
her work. 

She was admitted to Crichton Roval in 1937, at the age of 29. For some years 
after admission she had verv frequent attacks of mania or depression with only 
short intervals of a few weeks between, when she was relatively well. Later the 
manic and depressed phases occurred less frequently. E.C.T., started in 1944, cut 
short both manic and depressive attacks but did not influence their frequency. 

Prefrontal leucotomy was performed on 17.iv.47, the coronal cut being used ; 
no complications followed. At first she showed inertia and mild euphoria but these 
symptoms gradually disappeared. She was able to join in all the hospital activities 
and there was no sign of her previous attacks or of any mood swings. She was 
discharged from the hospital six months after operation and is still doing well. At 
a recent interview she presented a picture of normality. This case is classed as 
“ Recovered.” 
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RESULTS OF ISOLATION OF THE ORBITAL LOBES 
IN LEUCOTOMY. 


By GEORGE EGAN, M.B., D.P.M. 


From the Departinent of Clinical Research, Crichton Roval, Dumfries. 


MANY authors, examining personality changes after brain injury, have 
observed that lesions of the orbital surface of the frontal lobes are more 
frequently accompanied by emotional changes than lesions in any other part 
of the cortex. Amongst others, Schuster (1g02), Berger (1923), Kleist (1931) 
and Rylander (1939), have called attention to this fact, and experimental 
work by Fulton and Ingraham (1929) on cats has established confirmatory 
evidence. Freeman and Watts (1942), in their study of leucotomized patients 
observed that, if only the lower quadrants of the white matter in the prefrontal 
area were cut, the results of leucotomy were better than when the cut was 
placed in the upper quadrants only. Groups of cases, in whom only the lower 
quadrants were sectioned, have also been reported on by Dax and Radley 
Smith (1943 and 1946), Reitman (1946) and Hofstatter et al (1945). 

This paper deals with a series of 52 patients treated by a modification of the 
operation, introduced to effect a more complete isolation of the orbital lobes. 


OPERATIVE METHOD. 


After introducing the leucotome in the level of the burr hole, the white 
matter was cut downwards, towards the basis of the brain, byt the cut was not 


Diagram illustrating plan of cut in modified leucotomy 


continued upwards towards the convexity. Instead, the leucotome was 
turned horizontally and guided forward, cutting the white matter towards the 
tip of the frontal lobes. Thus the orbital areas were isclated without interfering 
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with the fibres leading to the upper parts of the frontal lobes. By this 
modification it was hoped to come closer to the problem of localization of the 
desirable leucotomy changes, and also, by avoiding the epileptogenic zones of 
the frontal lobes (areas 6 and 8 of Brodman), to eliminate the complication of 
post-operative epilepsy. 


CASE MATERIAL. 


The group consists of 52 patients, 26 female and 26 male, unselected, 
except in so far as they showed the usual indications for leucotomy (see Berliner 
et al.1945). They were all operated on between November, 1945 and October, 
1946. The duration of the illness at the time of operation varied from three 
years to forty years. The average for the total group was Io years. Fourteen 
of the patients had been ill for fifteen years or more. The period of 
hospitalization varied from one to fifteen years, giving an average of about 
four years. Six patients had been ten or more years in hospital. The patient’s 
age at the time of operation varied between 20 and 66 years, with an average 
of 35:1. Fifteen of the patients were between 20 and 30 years, 20 between 30 
and 40, 13 between 40 and 50, and four were over 50. 


DIAGNOSTIC SUB-GROUPS. 


Forty-one of the total group suffered from schizophrenia, six from affective 
psychoses, three from an obsessional neurosis and two from a post-encephalitic 
syndrome. In two of the schizophrenics and in one depressive the psychosis 
was superimposed on a high grade mental deficiency. 

The schizophrenic group was made up of the following sub-types : 
hebephrenic 13, catatonic 7, paranoid 13, schizophrenia simplex 3, and para- 
phrenia 5. Of the six classified under the heading of affective psychoses, four 
showed periodic alterations of mood, two being predominantly manic and two 
predominantly depressive. One patient suffered from an intractable invo- 
lutional.melancholia, and the remaining patient of this group was a chronic 
depressive of low intelligence with additional obsessional rumination and 
rituals. 

Two of the three patients in the obsessional group suffered from a straight- 
forward obsessional illness of many years’ duration. In the third patient, 
although the presenting symptoms were in the obsessive-compulsive sphere, 
the clinical picture was complicated by the recent development of paranoid 
ideas ; these were, however, so closely linked to the obsessional symptoms that 
a diagnosis of schizophrenia was rejected, although some clinicians would 
probably have favoured such a label. 


COMPLICATIONS. 


A single major epileptiform convulsion occurred in two patients, one ten 
months and the other fourteen months after the operation. The patients 
were suffering from schizophrenia, which in both cases had developed on the 
basis of high grade mental deficiency. No evidence of epilepsy could be traced 
in their previous personal or family histories. There were no fatalities in the 
series. 
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TRANSIENT ALTERATIONS IN Moon OR PERSONALITY 
AFTER THE OPERATION. 


Restlessness and irritability were the most frequent post-operative changes 
noted. Two patients were so restless that continuous narcosis had to be 
instituted for the first two weeks. Outspoken abusiveness and obscene 
language, in patients previously without such inclinations, were observed 
five times, in one case persisting for nearly four weeks. Transient hypomanic 
elation was observed in tour other patients. Negativism was a marked feature 
for a short time in two cases. Attention has been called to such temporary 
disinhibition phenomena by Frank in his study of 200 cases. Post-operative 
drowsiness occurred in four cases; transient inertia and listlessness, which 
quickly vanished, was observed in three others. Post-operative confusion was 
rare, occurring in three cases only. Temporary incontinence was present four 
times. Over-politeness, as described by Frank, was found five times. 


ANALYSIS OF RESULTS. 


Twenty-six of the fifty-two patients are at present living outside hospital ; 
twenty-one are still in this hospital, and five have been transferred, or re- 
admitted, to other hospitals. Of the twenty-six living outside, eleven are 
gainfully employed and six are fully occupied in their own homes, four of them 
having taken on full housekeeping responsibilities. Eight are idle. One of 
the eleven gainfully employed has been moved up the occupational scale 
since the operation, three have moved down, and seven are doing the same 
work, or something similar to what they did before their illness. The results 
of the total group are as follows : 


Recovered 8 
Much improved . 9 
Improved g 6 
Slightly improved . 15 
No change . : 13 
Worse . ; I 


Thirty-eight patients can therefore be said to have benefited to some 
extent from the operation. 
The following table shows the results in the different diagnostic sub-groups : 


TABLE I, 
. Affective Es Post-encephalitic 
Result. Schizophrenia. psychoses. Obsessional. evnidroine, 
R. . 5 ; 2 I e o 
M.I. ‘ 4 2 2 I 
I. ; 6 o O O 
S.I. ; I5 o o o 
N.C; . II I o I 
W. : o I O O 
Total . At 6 3 2 
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An analysis of the results of the schizophrenic group is shown in Table IT. 
The five paraphrenics are included with the paranoid group. 


TABLE IT. 
Result. Hebephrenic. Catatonic. Paranoid. Simplex. 
R. I . 2 ; 2 O 
M.I. I 0 2 I 
I. 2 2 2 o 
S.I. 6 I 7 I 
N.C. 3 2 5 I 
Total >. 13 i 7 : 18 f 3 


Of the total group of schizophrenics, five are classified as recovered, four 
as much improved, and six improved. The remaining twenty-five are either 
only slightly improved or have shown no change. Twelve of the group of 18 
patients classified as paranoid schizophrenia or paraphrenia have also failed 
to benefit to any marked extent from the operation. The improvement rate of 
one-third of the hebephrenic group is more or less in accordance with the 
findings of other writers, but the same figure for the paranoid group is rather 
low. The numbers are, of course, small for valid comparisons, but the rough 
percentage figure of 33 per cent. compares very unfavourably with the improve- 
ment rate of 75 per cent. reported by Frank in his study of 200 cases. In 
three patients the psychosis showed a regular periodicity pre-operatively ; in 
two of them the operation has abolished the periodicity at a good level of 
‘behaviour. The third patient continued to show the same rhythmic relapses 
after the operation, but a second operation, using the conventional coronal 
cut, performed 18 months later, has had a favourable result (Jones and 
McCowan, 1948). 

Three other patients in the series, two manic depressives and one schizo- 
phrenic, had a pre-operative history of recurrent psychotic attacks alternating 
with periods of normality. The periodicity, however, was not completely 
regular. Two of these patients have been free from attacks since the operation, 
thus enjoying a longer remission than previously. The schizophrenic has had 
one relapse since the operation, after a lapse of 18 months of normality, during 
which he was gainfully employed outside. This was longer than either of his 
two immediately previous remissions. Furthermore, his stay in hospital on 
the occasion of his last relapse was shorter than previous ones, and he remitted 
without the aid of physical treatment. ; 

The group of obsessionals seems rather small to justify separate analysis, 
but it can be enlarged by including three others, two schizophrenics and one 
chronic depressive, all showing obsessional symptoms. In all six cases the 
obsessional symptoms have more or less persisted, despite the operation. The 
patient classified as a social recovery was completely relieved of her symptoms 
for some weeks after the operation. Within six weeks, however, she was again 
giving in to her rituals, contamination phobias, etc., and only after a short course 
of convulsive therapy, much supportive psychotherapy, and six months’ 
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rehabilitation in hospital, was she able to overcome her symptoms. She is 
even now not symptom-free. In the two cases classified as much improved 
there was the same initial period of freedom from symptoms, followed by a 
relapse and thereafter very slow progress. In both cases obsessional symptoms 
are still conspicuous and to some extent incapacitating. The other three cases 
were also temporarily relieved of their obsessive-compulsive symptoms, even ` 
for as long as three or four months, but they have now completely relapsed and 
are classified as unchanged. 

Of the two patients suffering from a post-encephalitic syndrome, one is 
much improved and, were it not for the fact that her physical symptoms have 
become more incapacitating, she might have been classified as a recovery. 
The other patient has remained unchanged, despite a second operation (coronal 
cut). 

The influence of the operation on the group of symptoms comprising 
aggressiveness, destructiveness, and impulsive or violent behaviour, has been 
examined separately. It was found that these symptoms dominated the 
clinical picture pre-operatively in 20 of the 29 patients now classified as only 
slightly improved or unchanged. In the group classified as recovered, much 
improved, or improved—a total of 23—this group of symptoms occurred pre- 
operatively in six and has persisted to some extent in two. 

Relapse to pre-operative level, after improvement lasting from 6 to 12 
months, has occurred in ro patients; seven of these are in the paranoid 
schizophrenic group. In many patients still in hospital the psychosis has 
progressed unchecked with signs of deterioration. 


POST-OPERATIVE PERSONALITY CHANGES. 


For the study of the post-operative changes in personality, those discharged 
from hospital were followed up by letter, as described by Frankl and 
Mayer-Gross (1947). Those still in our hospital have been examined by 
personal interview, and those transferred or re-admitted to ather hospitals 
have been reported on by the psychiatrists in charge. 


(1) Discharged Patients. 


With only one exception the patients reporting on themselves have written 
in a cheerful, optimistic strain, indicating that they are very pleased with their 
condition. In letters from relatives or other observers the happy, care-free 
disposition of the patients was almost universally commented upon. 

Restlessness and hyperactivity come next in order of frequency amongst the 
points noted by relatives. These features show themselves in the frequent 
changes of employment and in the diversity and multiplicity of interests and 
hobbies which the patients have. One patient has had six jobs in twelve 
months, as well as having applied for admission to two training courses. 
Another had to keep an engagement book to cope with her many social 
activities. 

The majority of the patients discharged were anxious to find work. In 
only two instances was a preference shown to remain idle. One of these 
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was said to be lazy and inert; the other preferred to spend his time at the 
pictures or in restaurants or careering recklessly about the country in a high- 
power car, sometimes with disregard for traffic regulations. 

Over-optimism was shown by the number who applied for admission to 
special training-courses. One patient talked of studying medicine, although 
without a secondary school education. Another wrote to us while on a training 
course and was already contemplating taking on another. 

Some relatives found the patients difficult to live with. They were desente 
as rude and inconsiderate, defiant and quarrelsome, or merely tiresome bores. 
Many patients, however, were said to have become more amenable to suggestion. 
In those who still had aggressive outbursts, the outbursts were said to be less 
violent and the patients were more easily pacified. Four patients have gone 
on improving since discharge, two are said to be less outspoken and tactless 
now than when they first came home. 

The majority manage their own money; two, however, have become 
irresponsible spendthrifts and squander their money recklessly. One of these 
is the patient classified as worse.  . 


The patient, R. A—, is now 69 years old and suffered from a hvypochondriacal 
depression for 10 years prior to his operation, which was performed in December, 
1945. In his psychosis he had a host of hypochondriacal complaints, became more 
and more self-absorbed, was surly, ill-tempered and generally negativistic, 
muttering to himself in obscene language whenever approached. In states of 
agitation he vindictively destroyed the furniture and walls of his room with any 
instrument he could procure. Seven months after his operation (July, 1946) he was 
pleasant, amicable, and euphoric. He co-operated reasonably in hospital and was 
discharged to the care of his relatives. His behaviour since then has progressively 
deteriorated. He is rude and insulting to his relatives and employees and filthy 
in his personal habits, neglecting to bath or shave for months. He has squandered 
huge sums of money on senseless projects and is a target for enterprising spivs, 
drones and confidence men. 


(2) Patients still in Hospital. 

Of this group of twenty-six still exhibiting psychotic symptoms, nine are 
usefully employed in one of the hospital departments. Some elevation of 
mood, as compared with the pre-operative level, was found in ten, amounting to 
a mild euphoria in four. Five patients have become more inert. Increase in 
self-esteem and lack of self-criticism was a regular finding in patients not 
rendered inaccessible by their psvchosis. 


RESIDUAL PRE-OPERATIVE SYMPTOMS. 


As already stated, obsessional symptoms have persisted to some extent in 
all patients in whom they were manifest before operation. Psychotic 
symptoms, including hallucinations, delusional ideas, and impulsive behaviour, 
are reported in four cases living outside hospital, but only in two do they 
present a real difficulty. One patient provoked a scene in a tram because she 
thought her fellow passengers were laughing at her. Of the group still in 
hospital, 2r continue to show evidence of hallucinations. In many, impulsive 
behaviour and destructive tendencies are unchecked, and delusional ideas 
persist in all members of this group. 
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DISCUSSION. 


It is not easy to find for comparison a suitable control group, 1.e. a group 
operated on by the standard procedure, by the same surgeon, and selected 
according to the same indications. Preferably it should consist of the same 
types of case, using the same diagnostic criteria and the same time and method 
of follow-up. 

The group that approached nearest to this ideal was that of 100 cases from 
this hospital reported on by Berliner et al. (1945). There are two main 
differences between the two groups. Berliner’s group were the first hundred 
patients operated on in this hospital and therefore included a number of cases 
of the more chronic type. Furthermore, in the same group a shorter period 
after the operation was allowed, some of the patients having been followed up 
for three months only at the time of the report, while the patients with the 
orbital cut were followed up for 18 months at least. Garmany (1948) has 
recently pointed out that results tend to improve with increase in length of the 
post-operative period. Both points of difference therefore, should operate in 
favour of the series operated by the orbital cut. A comparison of the results, 
however, shows that the crude rate of recovery and marked improvement in 
this series (34 per cent.) falls considerably below that of Berliner’s series (45 per 
cent.). This difference is not statistically significant, but its validity is 
emphasized by comparing the results in the paranoid schizophrenics of both 
series separately. Here the corresponding figures are 22 per cent. and 50 per 
cent., showing a very definitely significant difference. The results in the 
affective group appear better in this series, but the numbers are too small for 
comparison. One has also the impression that obsessional symptoms have 
not been so dramatically relieved by the modified operation as by the 
conventional coronal technique. 

Over-optimism, boastfulness, self-complacency and elevation of mood, 
frequently amounting to euphoria, are the most conspicuous features of the 
post-operative personality. Hyperactivity is another regular finding, showing 
itself in over-talkativeness, restlessness and a constant clamouring for a change, 
either in work or environment. Inertia and lack of drive have been remarkably 
rare, cccurring only six times in all, and where found could usually be attributed 
to the pre-existing psychosis. Rylander’s triad of orbital symptoms, viz. 
extraversion, elevation of mood and over-activity, therefore, predominates in the 
majority of the patients discharged and hospitalized. Unfortuately, in many 
schizophrenics the euphoria and restlessness could not be made use of for better 
adjustment. The excitement only increased aggressiveness and violent 
behaviour, while delusional ideas persisted. Other patients remained with- 
drawn and inaccessible, as if the factor of extroversion was too weak to 
overcome their autism. 

It seems that in certain cases isolation of a larger area of frontal cortex than 
that of the orbital region is needed for a satisfactory relief of the psychosis. The 
persistence of hallucinations and delusional ideas in cases of the present series 
suggests that such symptoms can be bleached or extinguished by the standard 
operation, while the crbital cut leaves them intact. Only if they are deprived 
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of their power over the patient and live on as pale shadows in the background 
of his mind—when they exist at all—can restabilization and reconstruction of 
the personality take place. If this is correct, the purely quantitative theory has 
to be supplemented, and leucotomy acts not only by adding new symptoms, 
but also by subtracting symptoms of the psychosis. (Mayer-Gross, 1948). 

Recent experimental work on macaque monkeys by Freudenberg, Glees 
et al. (1947) has shown that decrease in aggressiveness was most pronounced 
after complete lobotomy in the vertical plane, while motor activity was increased 
by lower orbital cuts in the vertical and horizontal planes. These findings 
afford confirmatory evidence for our deductions. 

The precautions taken to avoid injury to the epileptogenic zones of the 
frontal cortex have failed to eliminate the complication of post-operative 
epilepsy. The incidence of this complication in the series is not at variance 
with that recorded by other writers. A single convulsion occurred in each of 
two patients many months after the operation, and were therefore not attri- 
butable to immediate post-operative cortical oedema or haemorrhage. 


SUMMARY. 


A group of 52 patients treated by a modification of prefrontal leucotomy 
was studied. The operation aimed at producing a more complete isolation of 
the orbital lobes. The orbital triad of symptoms, extraversion, euphoria and 
hyperactivity, has been found to dominate the post-operative personality. 
The clinical results are found to be less favourable than those obtained by the 
coronal section. This is particularly the case in the paranoid schizophrenic 
group and, to a less extent, in the obsessional group. Such symptoms as 
aggressiveness, destructiveness or severe excitement are not markedly influenced 
by the modified operation. l 
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THE ENVIRONMENT AS A FACTOR IN THE AETIOLOGY OF 
CRIMINAL PARANOIA.* 


By K. O. MiLxer, M.D., M.R.C.S., L.R.C.P., D.P.M., 


Medical Superintendent, Aston Hall Institution for Mental Defectives. 


DURING several years of service at Broadmoor and in the prisons the 
writer saw a number of cases of criminal paranoia, and was impressed by the 
importance of external situations in the aetiology of the psychosis. The 
purpose of this short paper is to draw attention to the environmental stresses 
to which some of these patients have been subjected, and to try to show that 
criminal paranoia may sometimes be a reaction to an intolerable and inescapable 
predicament. 

Paranoia is often said to be one of the most dangerous forms of insanity, 
but it is not a very common cause of serious criminality. Cases of true paranoia, 
as described by Kraepelin, are rarely seen in prisons, and they are as rare in 
Broadmoor as in other mental hospitals. Paranoidal cases in general are not 
very. common, and of 300 consecutive male homicides admitted to Broadmoor 
only 45 were suffering from a systematized delusional psychosis. The late 
Dr. W. C. Sullivan, a former Medical Superintendent of Broadmoor, in his 
book on Crime and Insanity suggested that the evil reputation of paranoiacs 
was based on their attitudes while under restraint rather than on their criminal 
achievements, and in a series of 66 cases of paranoidal crime studied by East, 
only 12 were crimes of violence to the person. Nevertheless, although the 
dangerousness of the paranoidal patient has perhaps been overstated, the 
paranoiac is at times liable to commit serious crime, and among 65 consecutive 
male admissions into Broadmoor the writer found 11 cases of paranoidal 
psvchosis, and of these, 5 had been charged with murder and 3 with attempted 
murder or wounding. 

I should perhaps first detine what I mean by paranoia. For the purpose 
of this paper I am using the term paranoia to describe those cases of psychosis 
in which (a) delusions are the most prominent feature, (b) there is relatively 
little evidence of other impairment of psychic function, and (c) there is no 
definite exogenous factor such as alcohol. This definition excludes the so- 
called alcoholic paranoia. Chronic alcoholic psychosis with delusions is present 
in a considerable proportion of insane homicides and is a more dangerous 
disorder, but it presents such characteristic features, at least in its criminal 
aspects, as to justify one in regarding it as a Separate clinical entity. I should 
also say that I am using the term “crime ” in the legal sense of an act or 
omission which is punishable by law. By criminal paranoia I mean simply 
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paranoia associated with such acts or omissions, without reference to the 
question of moral turpitude or culpability. 

The importance of an adverse environment as a causative factor in paranoia 
has always been an arguable point but, so far as I am aware, it is one which 
has not impressed forensic psychiatrists. Bleuler regards ‘‘ paranoia querulans ”’ 
as arising on the basis of a real injustice and, writing of paranoia in general, 
says,‘‘ The only known symptom of paranoia, the delusional formation, proves 
to be a reaction form to certain external and internal situations. At all events, 
it is not a direct result of any process in the brain, or of a constitutional degenera- ° 
tion, and one must assume that at least in the milder cases the disease would 
not have broken out without being released by an external situation, or at least 
would not have assumed the same form—invariably we see at the root of the 
disease a situation to which the patients are not equal, and to which they react 
by means of the disease.”’ 

In the great majority of cases of criminal insanity the psychosis appears 
to be essentially of constitutional or organic origin, or to be due to some toxic 
factor such as alcohol. Thus depressive psychosis is probably the most dan- 
gerous form of insanity, being present in over 20 per cent. of the male homicides 
admitted to Broadmoor, and when associated with murder it is usually of the 
manic-depressive or involutional type ; reactive depression rarely gives rise 
to homicide. But in the case of criminal paranoia I have often been impressed 
by the strength of the adverse environmental factors, and this appears to apply 
both to certain cases of paranoidal psychosis, and also to some of those peculiar 
non-psychotic (or, at least, non-certifiable) paranoidal eccentrics which one 
sees fairly frequently in prisons. I remember examining at Brixton Prison an 
old man who for most of his life had been a Hyde Park orator, his particular 
creed being atheism and anarchy. He was not of a vicious or criminal type, 
but had come into conflict with the law on a minor charge—I think it was 
obstructing the police—and the magistrate had evidently thought it a suitable 
opportunity to have him medically examined. He was a charming and 
intelligent old man, with the appearance and eloquence of an ancient prophet, 
but it was clear that with the passage of years his mission to convert the world 
had become merely a routine job of work and a means of livelihood. He was 
surprised when he was asked about his childhood, and told me that he was an 
orphan and was brought up in a workhouse. At the age of 8 years he ran away 
to try ‘to find his parents, whom he had never seen. He was arrested and 
charged with stealing workhouse clothing, that is to say the suit he was wearing, ` 
and was sentenced to 14 days’ hard labour and to six years in a reformatory. 
At the age of 14 vears he was given a Bible, a Prayer Book and half-a-crown 
and was sent out into the world to earn his living. He did not consciously 
associate these early experiences with his lifelong creed of militant atheism 
and anarchy, and I thought it was too late to attempt psychotherapy. It 
would have been rather cruel to try to show that he had wasted over half a 
century because of a wrong judgment of society, if it was a wrong judgment, so 
I wished him luck in his work and we parted as friends. A similar kind of 
history was to be found in some of the numerous eccentrics who were received 
into prison as a result of the war, whether they were labelled Fascists, Peace 
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Pledgers or Conscientious Objectors. I recollect a youth of 18 stated to be a 
conscientious objector, who was remanded to prison because he refused to be 
medically examined before appearing before a tribunal. I explained that I 
had no option but to examine him on admission to prison, and he was quite 
agreeable to my doing so provided that I did not report my findings to the 
tribunal. He was suffering from gross rheumatic carditis, with a decompen- 
sated heart, was quite unfit for any form of military service and was fully 
aware of this. He wanted to be a hero, and as the Government had wisely 
refused to make conscientious objectors into martyrs he had to go a step 
further and incur punishment by refusing to be medically examined. 

In the case of paranoia associated with more serious criminality the mental 
disorder is sometimes related to an external situation which is so disagreeable 
as to be, to my mind, almost unendurable. I have no figures to offer as to the 
frequency of this association, and if I had they would be valueless because 
what constitutes an intolerable environment is a matter of personal judgment. 
But in reading through the cases of criminal paranoia which I recorded, I find 
that in about one-third of them the subject had grave external difficulties 
which were usually not of his own making, and also that the more closely the 
psvchosis approached a true paranoia, or the further removed it was from the 
schizophrenic complex, the more obvious was the role of these external factors. 


I will try to demonstrate how powerful can be these external factors by means. 


of four illustrative cases. 

The first case is one of criminal libel. This is perhaps the most typical of 
all paranoidal crimes and, in my experience, is almost always associated with 
mental abnormality. It is a rare crime, and I have seen only a few cases, 
but in every case the subject was either a frank paranoiac or an obviously 
paranoid personality. It is not dificult to see why this should be so. The 
paranoiac may be regarded as a person whose overgrown ego has led him to 
attempt what is for him an impossible achievement, and who has disowned 
his failure and preserved his self-esteem by building up a system of delusions. 
These delusions are his defence against self-criticism and self-exposure, and his 
great aim is to keep them active. He welcomes punishment because it serves 
to strengthen his delusions, and may invite it by committing a crime. The 
ideal crime for his purpose is one which brings him notoriety and martyrdom, 
is in harmony with his delusions and is justifiable if his beliefs are true. Criminal 
libel, directed against his supposed persecutors, fulfils all his requirements. 

In the following case the patients’ difficulties were so overwhelming that 
one wonders whether it is necessary to assume that there was any constitutional 
basis for the development of paranoid delusions. 


Cask 1I.—A man, aged 27, single, was charged with uttering a defamatorv 
libel. He was found to be insane, and was ordered to be detained during 
His Majesty's pleasure. 

There was no neuropathic family history. 

The patient was undersized and of poor physique. He had a gross contracture 
and wasting of the right forearm and hand as a result of some old deep-seated 
suppuration, He was almost stone-deaf and could lip-read only a little, so that 
most of the examination was carried out by means of written questions and 
answers, He gave the following history : 
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He was born in Scotland and lived there for 21 years. After an elementary 
education he was apprenticed to a carpenter. When he was 21 and almost ready 
to start work on his own an accident to the right forearm and hand rendered the 
limb useless for skilled manual work. He then decided to become a journalist and 
attended evening classes with this object in view, supporting himself meanwhile 
by clerical work. Four years later he got his first job as a reporter, but within a 
few weeks he developed bilateral otitis media which left him completely deaf. 
He then obtained work as a collector for a Deaf and Dumb Society, and did some 
clerical work, but for some reason he lost this post. He then held several clerical 
jobs for short periods and also attempted, unsuccessfully, to earn a living by 
teaching journalism by correspondence. 

The patient was charged with sending scurrilous postcards to the secretary of 
the Deaf and Dumb Society which had formerly employed him. He admitted the 
offence, and said that this man was the leader of a gang of men who had been 
persecuting him for years. Because of this persecution he could not get a decent 
job and had become one of life’s failures. When asked how these men persecuted 
him, he said that one of their favourite methods was to libel him in the press so 
that his potential employers would read about him and refuse to give him work. 
On one occasion he rushed up to me in a state of great excitement, with a newspaper 
in his hand. On one page there were photographs of the King and of a well-known 
comedian. This he interpreted as a reference to himself—the comedian represented 
himself, and implied that he was a fool, and the King’s photograph represented ‘‘ His 
Majesty’s pleasure.” He believed that the photograph had been inserted at the 
instigation of his persecutors. i 

Although the patient had only an elementary school education he had acquired 
a good command of English. At my request he wrote out his story in full, and the 
following extract will show that he had developed a fluent journalistic style : 
"The postcards were simply a fair retort—there is no guilt on my conscience but 
a great deal on the conscience of G—. He was my employer for nearly three years. 
You will see the part plaved by G— in the vendetta which has strangelv enough 
landed me here. No more now—perhaps later when I am feeling legato.” 

It is difficult to imagine a more disastrous and pitiful history than the one 
given by this patient. A voung, ambitious Scotsman devotes four years to becoming 
a skilled artisan. On the eve of his career he is baulked bv a phvsical affliction 
which renders his training completely useless. He then spends another four years 
training himself for a totally different work requiring no manual dexterity, and at 
great personal sacrifice. Again his career is wrecked by a physical disability. 
At the age of 25 he is not only unfit for almost anv kind of employment but is also, 
bv his deafness, largely excluded from ordinary social intercourse. He was con- 
demned to spend the rest of his life as a semi-parasite upon society, and his pride 
and self-respect were shattered. Persecutory delusions offered a wav of escape 
from an intolerable reality. 


The second case, which I saw in Holloway Prison during the war, is one 
of uttering threats. This is also a typical paranoid crime, and for the 
same reasons as apply in the case of criminal libel, a crime to which it is 
closely akin. In this case also the subject was in an intolerable situation 
from which there was no escape. 


(Cast 2.—A woman, aged 30, an Indian, was charged with uttering threats 
and was remanded to prison for a psvchiatric examination. The circumstances 
of the offence were that she had several times threatened violence to a man who 
was lodging in the same house, and had finally bought a horsewhip which she 
carried with her wherever she went in the hope of meeting him. 

Two years previously she had been convicted of assaulting a policeman and had 
served one vear’s imprisonment. 

When first examined she was hostile, aggressive and intensely paranoid, and her 
conversation consisted of an unending story of British persecution of the Indian 
peoples. She was an educated woman and spoke perfect English. She was not 
hallucinated but had numerous ideas of reference, and even her remand to prison 
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for a medical report was interpreted as part of the persecution. A diary was found 
on her, and the following are typical extracts : 


‘‘ India has a wage of {2 a year per head. 
England has a wage of £500 a week per head. 
Robbery, isn’t it ? 

Curse, God’s curse on this Devil’s Island.” 


Of a visit to Madam Tussaud’s she wrote : 

“ Better actors and actresses than the English were put into the background 
of English characters. Anna Neagle was made to look far better than she reallv 
is, and is shown as Queen of all the stars, placed right in the middle of the front 
row ` Marlene Dietrich, most famous and most beautiful film star of the time is 
placed in the background.. Everywhere you go you find these English are just 
like a pack of monkeys or a herd of wolves. 

‘‘ This race wants wiping out of the face of the earth. My curse upon them 
and the curses of thousands of millions fall heavily upon them. God's great hand 
has spread heavily against them—His justice will prevail. He alone will punish 
them. It is beyond one’s patience. Curse, curse, curse.” 

It was with some difficulty that the patient’s personal history was obtained, 
but eventually she gave the following account of her past life. She was born in 
India in 1910, and was of pure Indian extraction. She was educated at Lucknow 
College until the age of 18 and qualified as a teacher. In 1933 she married an 
English soldier and lived happily with him in India until 1936, when she followed 
him to England and lived in the married quarters of a garrison town. From that 
point her story was one of unending petty persecution. The other soldiers’ wives 
despised and abused her, and her husband began to drink heavily, and finally to 
illtreat her. In 1939 she was granted a separation order and an allowance of 
18s. a week, and since then had lived alone in cheap lodgings. There were no 
children. When questioned about the offence with which she was charged she said 
that a man lodging in the same house had insulted and threatened her, and that 
she had bought the horse-whip in order to protect herself. The reason she gave 
for assaulting the policeman was that he had told her husband that he should not 
have married an Indian. 

It requires little imagination to fill in the gaps in her story and to realize the 
strength of the external factors in this case. A sensitive, educated and intelligent 
Indian woman marries an English soldier in India and lives happily with him for 
three years, no doubt enjoying and identifying herself with the artificial glory 
which invested even a humble member of the ruling race. She then follows him to 
England and finds that she is merely the despised coloured wife of a soldier who is 
considered to have disgraced himself by marrying her. We may imagine that 
the attitude of the other soldiers’ wives towards her was not one of tolerance and 
friendliness, and the fact that she was an educated and sensitive woman would 
act as a further incentive to the malicious. We know nothing about her husband, 
but he may well have been a decent man who, goaded by the incessant pinpricks 
of his friends and the early paranoid nagging of his wife, eventually turned his 
thwarted aggressiveness against her. Finally, by the outbreak of war, she is 
prevented even from returning to her own country. 

In this case I do not think we need assume that there was a morbid constitutional 
factor at the root of her psychosis, although the type of reaction was no doubt 
determined by her temperament. She was trapped in an environment which would 
have been intolerable not merely to the inflated pride of a paranoid but to the self- 
respect of a normal person, and paranoia was her only way of escape. 


The last two cases are of murder committed by paranoiacs, and I think 
they are worth describing because they illustrate the influence of an adverse 
sexual environment. 

One of the striking features of paranoid crime is that although sexual 
delusions are common, sexual offences are very rare. The crimes attributable 
to delusional jealousy are almost always of a homicidal nature, and the amorous 
paranoiac, although he may pester the lady of his choice in all manner of ways, 
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very rarely commits a sexual assault. In East’s 66 cases of paranoid crime 
no prisoner was directly charged with a sexual offence. It is often said that 
the paranoiac is sexually weak, and Bleuler found a “ peculiarly weak sexuality " 
in all his persecuted paranoiac patients. But it is probable, I think, that the 
paranoiac is sexually weak only because he has made himself so—he has 
inhibited his sexual energy so that he can use it for ego purposes. He may or 
may not have inhibited it completely, but he has certainly learned a good deal 
about his sex impulses in his attempts to conquer them and so can readily 
see them in others. It is after the failure of his attempt to suppress sex that 
sexual delusions are likely to arise in his efforts to project the scorn and con- 
tempt which he feels for himself because of this failure. Sexual delusions 
therefore sometimes first appear after marriage, in the form of delusions of 
infidelity and sexual viciousness on the part of the spouse, and may culminate 
in a homocidal attempt. But occasionally the sexual situation which arises 
after marriage is a very disagreeable one, as in the following two cases. In 
these two cases of murder committed by paranoiacs the psychosis was asso- 
ciated with a verv unpleasant sexual environment, but in contrast with the 
preceding cases the patients’ difficulties were not insuperable—they could have 
been ended by resolute action. Moreover in both these cases there was stronger 
evidence of constitutional taint. Nevertheless the external situations were so 
unpleasant as to warrant the assumption that they plaved an important part 
in the development of the psychosis. 


CASE 3.—A man, aged 30, murdered his daughter, a baby aged 22 months, 
by throttling. He was found guilty but insane. 

A maternal aunt and uncle were in mental hospitals. 

The patient gave the following history : He had the usual elementary education 
and then worked as a dock-labourer. Eventually he became a marine foreman 
and worked on board ships for short voyages. He married at the age of 22, anda 
son was born two months later. The marriage was happy for about four years 
until, as he said, he discovered that his wife had committed incest with her father 
both before and after marriage. As a result of this discovery he separated from her 
for 18 months, but a reconciliation then took place and they lived happily together 
for another two years. During this time he was unemploved and they lived on 
the dole; he did not try very hard to get work as he had saved a little money 
and thought he might as well enjoy it. When his money was exhausted he found 
work in a ship and was away on a voyage for a fortnight. He returned home one 
night and found his wife looking ill and haggard. The next day he left on another 
fourteen days’ voyage. On his return he was horrified by his wife’s condition— 
she was haggard in appearance, had lost three stones in weight, and smelled of 
semen. Hecame to the conclusion that she must have been debauched by a number 
of men, because one man alone could not have caused so great a harm, and he 
suspected that his sister’s husband was the leader of this gang of men. He taxed 
his wife with visiting brothels in his absence and did not believe her denials. 
Because of her condition he insisted on her entering a hospital, but when he visited 
her there he tasted semen on her lips. He then heard that the doctors had been 
treating her in a private room and realized that they too had been debauching her. 
He therefore took her out of hospital on his own responsibility. Finally he realized 
that she must have been leading a life of debauchery for a long time, and came to 
the conclusion that his wife’s vounger child, aged 22 months, was probably the 
daughter of his sister’s husband. He thought that any child having such a father 
would be better dead, and one night, after nursing the child in his arms, he throttled 
her. He denied that he had ever threatened to kill his wife or his sister's husband, 
although evidence was given to this effect. 

When first examined this case appeared to be a straightforward one of delusional 
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jealousy, and all the patient’s sexual ideas were regarded as delusional. The patient 
stated that his wife had admitted to incestuous relations with her father, but such 
alleged confessions by the spouse are frequently quoted by patients with delusional 
jealousy. In such a case it is usually found either that the patient has put a false 
interpretation on some trivial remark or, more commonly, that the alleged con- 
fession was the result of persistent accusations, threats of violence, or even actual 
assault. In this case, however, the explanation was very different, for when the 
police and other reports were received it was found that the wife had admitted 
to the police the incestuous relations with her father before marriage and had said, 
in answer to a question, that she “ thought ” her husband was the father of her two 
children. 


In the following case the sexual situation which confronted the patient 
after marriage was even more unpleasant. 


CASE 4.—A man, aged 33, murdered his wife by battering her head with a 
hammer. He was found guilty but insane. 

The patient denied any familial taint, but the police report contained the 
following information : ‘‘All the family are of inferior intellect, and the elder brother 
and sister appear to be morally weak. The sister appeared in a case of carnal 
knowledge at the age of 12 years. Nothing is known against either parent.” 

The patient gave the following historv: He had the usual elementary education, 
and at the age of 17 joined the army. He served in India for ten years and was 
then discharged. In India he had one attack of malaria, and in 1924 he had a 
soft chancre. He had not suffered from syphilis, and repeated serological tests were 
negative. After his discharge from the army he worked as a railway porter and was 
so employed at the time of the crime. 

In 1932 he became intimate with a woman friend of his sister, and within a 
fortnight of his first meeting the women he married her because she told him that 
she was pregnant. A daughter was born seven months after the marriage—the 
patient said that it must have been premature and appeared to have no doubt 
that he was the father. After the marriage he and his wife lived in two rooms, 
and his sister came to live with them and slept in the same bedroom. His wife, 
he said, would not permit him to have normal sexual relations with her, and the only 
occasion on which he had normal intercourse with her was once before marriage. 
She practised a number of perversions on him, however, and would relieve him by 
means of masturbation and fellatio. After so doing she would get into bed with his 
sister, and he often awoke during the night to hear them indulging in amorous 
exchanges. 

According to the patient this sort of life went on for two or three years, and 
although he tried to turn his sister out of the house his wife objected, and she always 
returned. Eventually he came to the conclusion that his wife must be suffering from 
some strange disease and that she had infected him and his sister. He believed that 
this disease was due to a “‘ cancer-consumption”’ germ, and that she had purposely 
infected him because she wished him to die. He also believed that his wife’s parents 
were suffering from the same disease and, in addition to his wife’s alleged sexual 
perversion, he gave the following reasons for his belief : 

1. His wife had insured him for a small sum immediately after marriage. 

2. A young man who had been friendly with his wife before marriage died 
suddenly. 

3. A child who lived in the same house as his wife’s parents suffered from fits. 

4. For several months before the crime his food had had a queer taste, and for 
a few weeks before the crime he had suffered from a pain in the chest and an 
unpleasant taste in the mouth. 

Finally his daughter, then aged 34 vears, said to him one morning, “ Mammy 
hurt me.” For some time he had suspected that his wife had been interfering 
sexually with her daughter, but until then he had had no proof. When the child 
said this to him he “ lost his head ” and killed his wife with a hammer. He then 
put on his best suit, told his brother what had happened, and surrendered to the 
police. 

At first it was thought that the whole of the patient's story was part of a complex 
delusional system, but after reading the reports on the case one’s opinion had to be 
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considerably modified. The patient’s sister, on oath, made the following statement: 
"TI got on well with the deceased. I was more than friendlv—I loved her. My 
brother and his wife were not living together as man and wife—they occupied 
different beds. I slept with mv sister-in-law. He asked why I did not break with 
my sister-in-law and take some boy friends. I said I did not take any interest in — 
bovs—-I told him that she loved me and I loved her. On September 5 I went to 
Road at 2.30 p.m. and went to bed with her until 4 p.m. Accused came in 
at5p.m. I thanked him for giving her back to me.” This sister also told one of the 
medical witnesses that when the patient got up in the morning he would strip, "walk 
about, and wave his penis.” ‘The police surgeon who examined the little girl found 
no signs of any interference, but stated that when he commenced to examine her 
she “ lay back, smiled, and opened her legs as though in expectation of pleasure.” 

The patient settled down quite well and soon appeared to lose his delusions. 
He was too quiet and seclusive, however, and his expression was always rather 
morose and furtive. About six months after admission I had a long talk with him. 
At first he said that he was quite well and had lost all his “ silly ideas,” but even- 
tually he told me that he knew that he was still affected by the ‘ cancer-con- 
sumption ” germ. He said that he had remembered that his wife used to walk 
about muttering ‘‘ Eight and three, eight and three.” At the time he did not 
know what she meant, but he now realized that she meant that she had killed 
eight men and that three more were to die. He knew that he would be one of the 
three. ` 

It is not difficult to understand why paranoid delusions developed in this 
case. A weak-willed man marries an almost incredibly vicious woman and, instead 
of taking determined action from the beginning, he allows himself to drift into a 
state of extreme sexual depravity. When this situation has arisen paranoia offers 
his only way of escape without admitting to himself his own humiliating moral 
failure. It will be noted that his delusions take the one form that will free him 
from all blame—he believes that his wife is diseased and that she has infected him, 
and thus he becomes, not her acquiescent partner, but her victim. But even this 
comforting paranoia will not excuse him for permitting the defiling of a voung child, 
so that in the end he is driven to violent action. 


These two cases illustrate another important point—that in cases of paranoia 
no statements should be regarded as delusional merely because they are very 
improbable. Both cases were first examined before the writer had seen the police 
records, and sexual delusions are so typical of the homicidal paranoiac that one’s 
first impression was that the whole of the patients’ statements on sexual matters 
were delusional. Later many of their statements were found to be true, but I 
think it probable that if these cases had not been subjected to police investigation 
much of the truth might have remained hidden. In the histories as given by the 
patients, fact and fancy were so closely connected that it would have been easy 
to regard the whole of the stories of sexual degradation as delusional, and in ordinary 
circumstances it is not likely that the relatives concerned would have confirmed 
any of the patients’ statements. The whole truth was elicited, I think, only as a 
result of the very careful police inquiries which are made in cases of murder. I have 
received similar surprises in other criminal cases. On one occasion I examined a 
paraphrenic woman charged with stealing money. Acquisitive crime is not 
uncommon in paranoiacs and usually takes the form of fraud, with a denial of 
any ill-intent, the subject having misappropriated other people’s money to further 
his grandiose delusional schemes. This was such a case, and the woman was 
obviously psychotic with numerous delusions and hallucinations. Among other 
things she told me that she was under the guidance and protection of a mysterious 
woman arraved in a blue cloak and a peculiar headdress, with a swastika on her 
forehead and the signs of the Zodiac around her wrists. I reported her insane, 
attended Court and intended to give prominence to this mysterious figure in my 
evidence. To my astonishment the first witness called by the defence, who were 
trying for a full acquittal, was dressed exactly as had been described to me by my 
patient. I was very glad on that occasion that medical evidence is usually taken 
last, and that an expert witness is allowed to be in Court throughout the trial and 
hear evidence as to fact. After two or three similar, though less startling surprises 
one became almost obsessively meticulous when examining paranoiacs, and would 
hesitate before rejecting a patient’s claim to be of royal or even of divine origin. 
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To return to the subject after this digression I believe that in certain cases 
of criminal paranoia the subject has had grave external as well as internal 
difficulties, and that occasionally criminal paranoia may be regarded as a 
logical and almost inevitable reaction to an unbearable and inescapable environ- 
ment. I also think that the part played by the external situation is more 
clearly shown in criminal than in non-criminal paranoia, although I have had 
less experience of the latter condition. If this be a fact, it may conceivably 
be due to two reasons. It may be that paranoia which is based upon a real 
and intolerable predicament is more likely to give rise to desperate action, 
and it may also be that in serious criminal cases the whole truth is more likely 
to be discovered than in non-criminal cases. In paranoia the truth is sometimes 
almost as strange as the delusional fiction. 
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THE following article is derived from a preliminary report made by the 
writer while attached to the Habitability Sub-Committee of the Royal Naval 
Personnel Research Committee of the Medical Research Council. The obser- 
vations were made in India and Ceylon during 1945. 


FEATURES OF TROPICAL SERVICE. 


General factors.—Adaptation to life in the Tropics involves a multitude of 
factors. A special situation exists in adaptation to India. This was observed 
mainly in shore-based staff at a northern port. 

Frustration was the chief element found. All instructions had to be given 
to staff whose grasp of English was imperfect, who either failed to understand 
and required repetition, or pretended to grasp it and did the wrong thing. 
Telephoning was slow, and replies unintelligible and often irresponsible. 
Correspondence was equally slow and bad. Asa result the man with a drive 
for efficiency found himself battling against an amorphous intangible obstruc- 
tion. In Service Departments there was a great deal of overlapping and 
interlocking, and it was difficult to achieve positive decision and action quickly. 

For the man whose interests had been cultural there was a lack of intelligent 
society, or of the resources of a European capital or city. The man of humani- 
tarian or liberal ideas found himself in a society in which the sores were uncon- 
cealed and poverty and disease widespread. He was forced to take up an 
attitude either of ignoring the deformed beggar (whose habits are disgusting), 
or taking upon himself a sense of responsibility for his fellow men, crushing 
for one without strong convictions. 

Disgust was a potent source of stress. Insects of gross and unseemly build 
were liable to infest his cupboards, bugs were democratic in their distribution. 
The glare of the sun on dusty places revealed decay that in a kindlier clime is 
clothed or hidden by vegetation. Naso-pharyngeal hvgiene is dealt with 
differently east of Suez from the usage that obtains at home, and the light 
sleeper was liable to be waked before sunrise by the raucous hawking and 
spitting, presumably of the servants who were later to attend his wants. 

\ Standards and sets of values particularly appeared to be challenged by life 
in India. The man from the United Kingdom, whatever the shifting standards 
and values, religious and ethical, of this twentieth century, had lived in a 
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community in which behaviour was, on the whole, stabilized and consistent. 
In India the incoming European overflowed the minor social castes and group- 
ings traditional to English India, and was in a community in which he had to 
decide his own standard. His colleagues abandoned, in many cases, even the 
pretences that convention maintains at home. If he lacked principles founded 
on an established philosophy he was bewildered and lost. An unexpected 
result was reported by chaplains who found themselves haunted vaguely bv 
the type of man who at home would never condescend to visit them. 

Finally, emotions appeared to get out of hand in the absence of familiar 
tracks. Courses of action were embarked upon that later added much per- 
plexity to the life of the man who had little experience of handling complications, 
and lacked the attitude that would have allowed him to carry them through. 

Adaptation in the European established in India appeared to have involved 
his isolating himself in his own family or group of friends, and the new arrival 
met more the defences of the other Europeans than obvious goodwill. Even in 
Service clubs and establishments this lack of outgoing was apparent, comparing 
unfavourably with the welcome a new arrival obtained in any Service Estab- 
lishment at home. 

For the rating, lack of amenities ashore, the absence of women of his own 
kind with whom he could associate, and the continued feeling that he was 
being exploited, added to his stresses. Leave camps were few, mainly Army, 
and not always attractive. Beer, with its social implications, was in short 
supply ; even in large ports, cinemas and drinking saloons formed the expensive 
alternatives for an evening ashore, with the doubtful attractions of a native 
brothel, and a probable ‘‘ dose ” to follow. In more isolated bases or stations 
monotony and lack of external stimulus tended to promote apathy or 
exasperation. 

In the Service, leave in India was an expensive undertaking, requiring 
considerable organization ahead. Busy men found it easier to do without. 
Less active men often considered it not worth while. On leave one was still in 
India. There appeared to be a tradition of much less leave, and a tendency to 
feel that it should be sought only in special circumstances or on medical advice. 

Individual aspects.—Individual factors have been assessed from analysis of 
one hundred psychiatric cases. Of these one-third was obtained in India and 
was mainly from shore bases and transit camps; two-thirds of the material 
= was obtained in Ceylon, and there the majority of the cases were direct from 
ships and had recently been at sea. 

Age was highly significant. An unduly high proportion of the breakdowns 
occurred in men over forty. Men under twenty-five appeared to show the 
fewest breakdowns, taking into account the probability that they were the 
most numerous group. In the age-group twenty-five to thirty-five, factors 
such as increased length of service, or marital and home responsibilities, were 
liable to be increasingly important, but apart from their additional stress this 
age-group appeared to adapt equally well. 

Marital state was of great importance. Army findings were that in 25 per 
cent. of cases of breakdown home problems are a factor. My own findings in 
Naval personnel were almost exactly parallel. Several observers point out, 
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however, that the happily married man, uprooted and sent overseas, is often 
as deeply shaken as the man possessed of home troubles. 

-Length of service overseas showed a close correspondence with psychiatric 
casualties.. -In the first six months a peak of cases, presumably due to the 
weeding out of men who failed to make the initial adaptation, was shown. 
Between six months and eighteen months of overseas service there was a drop 
in the number of cases, and then a sharp rise occurred, which fell after the two- 
year period. This fall can be accounted for by the small number of men with 
over two years’ service. This corresponds with the opinion of observers that 
the efficiency of men tended to drop after eighteen months overseas’ service. 
Stress was laid on the fact that after two vears it became vital for a man to 
know when he might expect to return home. . 

Taken in relation to the total period of life in the Service, the maximum 
number of cases occurred between the second and third year, and again after 
the fifth year. It was assumed that the first group contained men who had 
come overseas in their first year of service, and who had succumbed after 
another eighteen months; and that the second group had already borne the 
brunt of the war, and might be undergoing a second period of overseas service. 
This occurred frequently with ratings permanently in the Service. 

In respect of personality qualities it may be said generally that the threshold 
for breakdown on tropical service was much lower. The lower grade intelli- 
gence found adaptation difficult; the temperamentally unstable reacted 
excessively and became a sick man; the man who had had previous nervous 
symptoms re'apsed ` even the stable man with personal problems with which 
he had been able to deal, or previous stress of action that he had met without 
symptom, developed anxiety reactions after an uneventful term in the tropics. 
The dreamy escapist found his retreat cut off, and succumbed to a depressive 
state. Sexual problems bulked much larger in the absence of other elements 
of life. The psychopath, too, whose retention in the Service and foreign draft 
had been dictated by motives other than good sense, revenged himself nobly 
by creating an insuperable problem for ship’s company, shore establishment, 
hospital, and eventually psychiatrist. 

There was little opportunity to study at first hand life in ships in the 
tropics. The essential feature peculiar to tropical service is the hot and humid 
condition that obtains in working and living spaces. Other features were 
duplicated in spheres of isolated or foreign service other than in the tropics. 
A false attitude was developed in relation to the factor of heat. It was asserted ` 
that as being most obvious it was unjustly blamed when other burdens of life 
oppressed or irritated. The truth is that it was as a result of the heat that the 
individual’s capacity for meeting other external demands was diminished. 

In the group of one hundred psvchiatric cases analyzed, an attempt was 
made to assess the factor of heat in cases seen by the psychiatrist. An absolute 
criterion for this to be established was difficult. In general, debility, minor 
skin rashes, tropical pemphigus, etc., were regarded as physical evidence of 
stress from heat. Such evidences, together with a genuine awareness of the 
burden of the heat, were taken as constituting a reaction to the heat. An 
interesting difference emerged between the group of cases, mainly shore-based, 
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seen in India, and those seen in Ceylon, who were chiefly referred from ships. 
In only 10 per cent. of the cases seen in India was heat a factor in the break- 
down, while in those seen in Ceylon 48 per cent. of the casualties showed, 
in greater or lesser degree, reactions to heat. This did not include cases of 
heat exhaustion, or gross skin lesions which did not come under psychiatric 
observation. 


CLINICAL ASPECTS. 


Certain characteristic observations are made by al) those who come to work 
under tropical conditions. Information regarding such adaptation is most 
readily obtained from those who have been from three to six months out ; 
they are still alive to the changes in themselves. Primarily there is a sense of 
lassitude, tiredness and awareness of the temperature. This is relatively 
quickly accepted, and the only change in the individual's effectiveness observed 
is a somewhat lower tempo of performance, and a need to accept slightly lower 
standards in himself and others. It is generally agreed, however, that with 
work and interests the effects are at first not markedly significant, and a good 
performance and healthy outlook are maintained, with two exceptions : 
immediate memory and capacity for concentration are impaired. To quote 
a Technical Officer six months out, ‘‘ You can’t remember a name or a telephone 
number.” ‘' You have to sit back and think; you do on paper a calculation 
that you should do in your head, and you find that laborious and difficult and 
make silly errors.” An officer out a year invites a guest to lunch, hurries 
through his morning’s work to arrive ahead of his guest and, having succeeded, 
finishes lunch, forgetting the guest. This is a failure of immediate retention. 
It is fluctuating, and as far as can be observed appears to have a direct relation 
to the temperature, worse in the hot hours of the afternoon and absent in the 
evenings, disappearing gradually with a change to a cooler climate. Further, 
it is relatively independent of personality, though more obvious in the less 
methodical or those who have to deal with much detail. Everything suggests 
that it is metabolically determined and not emotional in its origin. A secon- 
dary phenomenon is the emergence of anxiety, psychic and somatic, if the need 
for continuous concentrated intellectual work is imposed on one. Then results 
a feeling of tension and apprehension, with definite tremor. Similar observa- 
tions were made in the hot room at Cambridge, where subjects not infrequently 
complained of apprehension and epigastric discomforts when they had com- 
pleted a test demanding concentration and attention under conditions of heat. 
It is an important phenomenon, and both the failure of retention and the 
subsequent anxiety require further observation. 

A social consequence of the impaired retention and anxiety, possibly more 
primarily determined too, was irritability. This was, in fact, of considerable 
importance, particularly in officers, as excessive irritability in the head of a 
section was distributed in geometric progression through the whole unit. 

A more established ‘‘ sea-change ’’ was noted in the men who had been 
at sea in the tropics for a year or more. An observant C.P.O. stoker from a 
destroyer and a P.O. stoker from a submarine dealt with this in most detail: 
“A man becomes dreamy, does not put his mind to his job, is irritable with his 
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friends, hates the sight of his messmates, pays no attention to what is said 
to him, and keeps to himself. You can see the whole of a watch going ashore 
and separating.” ‘‘ The men are irritable, keep to themselves, don’t want 
to go ashore, feel no one takes an interest in them, and are resentful. A fight 
does a lot of good and clears the ar." 

It is in such a background that psychiatric case material is found, and certain 
broad observations at once emerged. 

Psychotic reactions were beyond comparison very much more frequent 
than was the case at home or in non-tropical service. Even the milder cases 
are frequently mildly psychotic rather than psychoneurotic, or showing simple 
biological reactions. Out of the total cases, numbering in all 135, in the 
writer's care in the Combined Services Hospital in the four months from May 
to September, 1945, one in seven was a psychotic. The criterion taken was 
‘‘ certifiable by British law,’’ and was exclusive of unstable psychopaths, defec- 
tives and cases of depression with mild ideas of reference. Of the naval psy- 
chiatric cases invalided through Poona and R.N.A.H. Bombay in six months, 
from October, 1944, to March, 1945, every fourth case was a frank psychotic. 
An army psychiatrist, through whose hospital psychiatric cases from the three 
services passed, stated that this high proportion of psychotic reactions was 
peculiar to naval cases, and did not occur in the other services. Nor is it the 
case in the Navy in temperate climates, where, in the writer’s experience, a 
psychosis is a rarity. 

At first the actual case material presented appeared Sege comparable 
to that found in home stations ; mentally backward, temperamentally unstable, 
with reactions to war stress. After a few months, however, difference of 
emphasis became apparent, and in cases from ships a shadowy syndrome 
began to form itself. 

Most frequently, referral was on the initiative of the P.O. Sick Berth Steward 
or Executive Officer who had observed failure of efficiency, undue irritability 
or seclusiveness, peculiar behaviour or, not infrequently, a fight or quarrel in 
the mess-deck. 

The patient when first seen had often a faintly mask-like expression and 
muddy complexion reminiscent of the anaesthetized. Eyes were slightly 
prominent and thyroid full; the lips were tremulous and the hand shaky. 
There was an increase of superficial or tendon reflexes and moderate tachv- 
cardia. 

At first dull and apathetic, the patient might show a certain hostility and 
unwillingness to confide, but with increasing confidence the most common 
complaint was depression and difficulty in thinking. ‘‘ Je ne peux pas 
rassembler les idées ” says the French rating. Most commonly in the milder 
Cases conscious anxiety was present, focused on specific fears—that he had 
tuberculosis or syphilis, was ‘‘ going round the bend,” or was suffering from 
peculiar after-effects from a cigarette given to him by an Indian weeks before ; 
or the normal somatic manifestations of pounding heart or blurred vision 
were complained of. Not infrequently, too, war-dreams or nightmares and 
acute anxiety attacks occurred in the individual who had made no such com- 
plaint during the period of stress, in temperate waters. But the same patient 
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proceeded in an astonishingly high proportion of cases to reveal the conviction 
that others disliked him, talked about him and laughed at him, or were making 
special signs about him, usually on the basis of some sexual indiscretion or 
anomaly of behaviour of which his messmates could have had no knowledge. 
In cases slightly more severe, but not essentially different, more bizarre thought 
content was found. In the case of one man noticed to be muttering to himself 
and behaving peculiarly, there was revealed a vivid phantasy life round the 
person of an actress recently seen in “‘ Blithe Spirit.” For hours he would 
imagine himself in scenes from the play and be oblivious to his surroundings. 
In another there was a depressive preoccupation with the belief that his fellows 
regarded him as a homosexual ; in another, a sudden conviction that a com- 
panion in the same ship was about to fling acid over him resulted in a furious 
attack. A further similar case revealed vague perverted preoccupation with 
flogging, unexpectedly put into practice with a heavy army belt on the person 
of a Sick ‘Berth Attendant bending over an adjacent bed. Another was found 
gazing at his outstretched hands and confessed to an impulse to slash open 
the backs with a knife or razor. 

Failure of the intellectual faculties, disorientation or hallucinosis was not 
a feature of such cases. 

The earlier history obtained in such cases was by no means that of an 
unstable individual; and there was often a good work record and several 
years of service life and stress in earlier phases of the war. With one exception, 
the cases on which this description was based have been admitted from ships. 
A depot ship, in which living conditions are particularly bad in respect to 
temperature and humidity, which had not moved for over a year, contributed 
four cases. l 

Admitted to hospital, the usual progress was towards recovery. The 
clinical picture clarified towards frank depression or anxiety state, but in 
several a schizophrenic illness supervened. 

Cases of established psychosis were, as has been stated, frequent. In 
several of them a history of ‘‘ pre-psychotic ” phase similar to those described 
was elicited. Schizophrenias occurred, but manic excitements with over- 
activity, flight of thought, and facile anger in a clear consciousness, prepon- 
derated among psychotic admissions. Classical depressions were much more 
rare. Two toxic-exhaustive psychoses with disorientation and hallucinosis 
were seen ; one followed a minor surgical operation, and the other was sequel 
to malaria. 

Mepacrine intoxication may have been a factor in certain of the acute 
excitements who were transferred from other areas of operation and who 
arrived with tvpical pigmentation and little history, but it was not adminis- 
tered as a routine in the base from which most of the cases described were 
derived. | 


SUMMARY. 


Observations have been made on the factors of stress operating on Naval 
personnel based in India and Ceylon, and working under tropical conditions. 
A clinical description has been given of the case material. These observations 
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are based almost entirely on the experience of the psychiatrist dealing with 
men who have broken down. Figures are quoted only in so far as they offer 
objective demonstration of such facts as are known to every executive and 
medical officer operating in these areas, but which tend to elude objective 
demonstration. 

While a psychiatric survey must deal with the whole picture, an attempt 
has been made to underline the elements particularly related to the effects of 
heat and humidity, and to suggest possible lines of investigation. | 

The first element of importance appears to be that associated with “‘ tropical 
loss of memory.” This, it is considered, is largely a metabolic phenomenon, 
and not primarily emotionally determined. It is a field for investigation 
biochemically and by psychological tests. Somatic and emotional tension is 
considered to result from an effort to overcome the interference with mental 
activity that is produced metabolically. Emotional imbalances and complex ` 
stresses may eventually manifest themselves clinically in this situation in 
personalities hitherto capable of dealing with them. 

A “* pre-psychotic tropical syndrome ”’ is described. This differs materially 
from the conditions that have been met with in men who experienced equal 
isolation and corresponding stress in non-tropical overseas service. A high 
proportion of breakdowns in naval ratings on tropical service are psychotic in 
character. This is not the case in naval service in temperate climes, however 
arduous. It is said not to occur in other services in the tropics. 


The writer wishes to express his thanks to Dr. Macdonald Critchley and 
Dr. Desmond Curran for the opportunity offered by this work and for much 
helpful advice, and to the Royal Naval Personnel Research Committee and the 
Medical Director-General of the Navy for permission to publish. 
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PUPILLARY PHENOMENA ON APPLICATION OF A STRONG CON- 
STANT ELECTRIC CURRENT AS USED IN ELECTRONARCOTIC 
TREATMENT. 


By R. Kırın, M.D.Prague, and D. F. Earty, L.R.C.P.&S.I., D.P.H., D.P.M., 


Bristol Mental Hospitals. 
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In the usual procedure of electronarcotic treatment, the electrodes are 
placed bitemporally and an initial electric current of r80 m.a. is applied for 
30 seconds. During this period a tonic extension of the skeletal muscles 
occurs, accompanied by strong contraction of the pupils, which in the majority 
of cases are reduced to pin-point size. Slight convergence of the eyes may 
accompany the contraction. The contraction relaxes somewhat when clonus 
ensues, but usually becomes slightly more marked in the following stage when 
the electric current applied is between 60 and 80 m.a. 

This pupillary contraction is in contrast to the pupillary dilatation observed 
in the tonic-clonic stage of electric shock treatment. In electroshock, an 
electric current of very short duration is applied to produce an epileptiform 
fit, whilst in electronarcosis the skull is submitted to a strong constant electric 
current. The eye signs in shock treatment are part of the convulsive mechanism, 
whereas in electronarcosis the possibility of stimulation of central and peri- 
pheral parts must be considered. 

Pupillary contraction has been elicited in animal experiments by stimulation ` 
of the occipital Jobe ; this area is too far away from the site of stimulation to 
be considered in our observations. In the human subject no constricting 
effect upon the pupils could be produced by direct electric stimulation of any 
cortical area (Foerster, 1936; Penfield and Erickson, 1941). It is unlikely, 
considering the site of the electrodes, that the pupillary phenomena are due to 
stimulation of subcortical oculomotor centres; moreover, upon placing one 
electrode on more occipital parts of the skull the contraction of the pupil on 
this side failed to take place. This finding strongly suggests that the pupillary 
response is produced by local stimulation of the peripheral tissue. 

There are three pathways by which the pupillary size might have been 
influenced ` reflexly through the trigeminal nerve or the optic nerve ; directly 
through the oculomotor nerve. As the pupillary contraction did not occur 
when one electrode was placed more occipitally but still in the distribution 
area of the trigeminus, a trigeminal reflex can be excluded. For the same 
reason an optic reflex is improbable. Because of the partial crossing of the 
optic fibres, if stimulation of the optic nerve should lead to reflex contraction, 
one would expect a contraction in both eyes wherever the second electrode is 
placed. There remains to be considered direct stimulation of the oculomotor 
nerve ; there is no fact in the experimental conditions which would contradict 
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this assumption. It is therefore interesting to note that amongst the oculo- 
motor fibres the pupillo-constrictory are the most responsive to electric 
stimulation. 

In further examination one eye was" before treatment, atropinized so that 
no contraction of the pupils to light nor to convergence could be elicited. 
It was then found during application of the electric current that whilst the pupil 
of the untreated eye contracted as usual, a dilatation of the atropinized pupil 
occurred. This result would be open to controversy but for the experimental 
findings of Kunz and Richins (1946). These authors, experimenting on cats 
and dogs, stimulated the oculomotor nerve with faradic current, with the result 
that contraction of the pupils occurred. When they had atropinized one eye 
and then applied the stimulus, the pupil of this eye dilated still further whilst 
the other pupil contracted as before. The dilatation of the pupil occurred in 
their experiments only when the atropinization had been complete, and the 
stimulus required was appreciably greater than that which elicited constriction. 

They conclude from these experiments that two separate neurones reach 
the sphincter muscle of the eye via the oculomotor nerve, a cholinergic, whose 
stimulation causes the sphincter to contract, and an adrenergic and inhibitory, 
which when stimulated causes the sphincter to relax. The findings of these 
authors in animal experiments are therefore identical with our own observations 
in humans. 

In the past it has been the accepted view that the pupillary reflex mechanism 
is regulated by the parasympathetic and sympathetic system, by an antagonistic 
inhibitory activity of the two systems. Recent experimental work, however, 
has shown that the role of the sympathetic in the variability of pupillary size 
is of minor, if of any significance. Recording of the pupillary reactions after 
sectioning of the oculomotor nerve and the extirpation of the sympathetic 
proved that the parasympathetic is almost exclusively responsible for the pupil- 
lary reactions to painful stimuli, to emotional stimuli, and to the withdrawal 
of light (Ury and Gellhorn, 1939 ; Hodes, 1940; Seybold and Moore, 1940 ; 
Ury and Oldberg, 1940 ` Langworthy and Ortega, 1943 ; Gellhorn and Levin, 
1945; Kunz and Richins, 1946). The experiments of Kunz and Richins, 
and our own observations, suggest that the regulation of the pupillary size in 
the midbrain, mediated by the oculomotor nerve, is actuated by two separate 
fibre systems, one whose degree of activity determines the intensity of sphincter 
contraction, the other which, when active, brings the sphincter to complete 
relaxation. 

If this is correct we should find it expressed under physiological and patho- 
logical conditions. 

The following observations were made on two patients both suffering from 
an anxiety state. They had in ordinary daylight a pupillary diameter of 5 
and 6 mm. respectively, and reacted well to light. When in the dark the 
pupils enlarged to 7 and,8 mm. and the reaction to light was absent. There 
was no serological nor neurological abnormality in either case, and the cerebro- 
spinal fluid of one was negative. Assuming two separate fibre systems arising 
from the oculomotor midbrain centre, then withdrawal of light may not only 
reflexly lower the activity of the constrictor fibres, but may also stimulate the 
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sphincter relaxing adrenergic fibres; if this be so the light stimulus will find 
the constrictory fibres in a refractory state and no contraction of the pupils 
will occur. From the preceding it seems reasonable to assume that excess of 
adrenaline in the blood stream might be a factor which conditions the rigidity 
of the pupils under these circumstances. The mental state of the two patients 
would support this assumption. Failure of the pupils to react to light, without 
any organic process, has long been known in patients where emotional tension 
is in the foreground of the picture. This has been described in catatonic 
states and in the hysterical fit. In these conditions the underlying mechanism 
may be the same as in our two cases, with the difference that withdrawal of 
light is not an essential factor for the appearance of this phenomenon. 

The existence of two specific neurones originating in the Westphal-Edinger 
nucleus would finally offer an explanation for the paradoxical enlargement of 
the pupils to light found occasionally in the Argyll Robertson pupil and in 
internal ophthalmoplegia; the mechanism may be similar to that in the 
atropinized eve following oculomotor stimulation by electric current. Pro- 
vided that the constrictor neurone is sufficiently inactive, failure of the pupils 
to react to light would increase the likelihood of the antagonistic adrenergic 
neurone being activated by the light stimulus and producing a pupillary 
dilatation. 

SUMMARY. 


In electronarcotic treatment when a galvanic current of 180 m.a. is used 
with the electrodes bitemporally placed, a strong contraction of the pupils. 
takes place. This is found to be due to stimulation of the oculomotor nerve. 
On complete atropinization of one eve, the pupil of this eve dilated still further 
under the same conditions. The results are identical with those obtained by 
-Kunz and Richins in animal experiments, and they suggest two separate 
neurones arising from the oculomotor midbrain centre conducted through the 
oculomotor nerve to the sphincter muscle of the iris ; the cholinergic determines 
by its intensity of discharge the intensity of sphincter contraction, the 
adrenergic actively relaxes the sphincter. Clinical phenomena which can be 
correlated to these findings are mentioned. 
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THE NASOPALPEBRAL REFLEX: ITS APPLICATION TO NEURO- 
PSYCHIATRY, PARTICULARLY TO INSULIN SHOCK 
TREATMENT. 


By F. F. Kino, M.D., 
Wadsley Mental Hospital, Shettield 6. 


THE subject of this contribution to the knowledge of reflexes is not the 
discovery of a new reflex or a new modification of an old one. On the contrarv, 
the reflex at issue was described for the first time as far back as 1896 in the 
Lancet by W. Overend, who called it the ‘‘ frontal reflex.” As has often happened 
with many other reflexes, it was overlooked and rediscovered many times 
after, and each of the authors gave to it another name. However, in spite 
of all these numerous contributions its practical clinical value remained of no 
importance, and it is scarcely mentioned in text-books dealing with nervous 
disorders. i 

Stimulated by our investigations of the behaviour of reflexes in electrical 
shock procedure (1943), and by trying to compare and utilize these experiences 
in insulin coma, we came to realize that this apparently rather valueless 
phenomenon can be of great use not only in insulin treatment, but also in the 
investigations of other states of unconsciousness. 

Overend, in his short preliminary note on a new cranial reflex, has given 
a correct description of the phenomenon. He said that a slight tap in the 
middle line of the forehead is followed by twitchings of the eyelids of both 
sides. Several years later the same reflex was rediscovered independently by 
McCarty Goor) as the ‘‘ supraorbital reflex,” and by Bechterew (1901) as the 
‘eye reflex.” Again, years later Guillain (1920) described the same reflex 
and called it the ‘‘ nasopalpebral reflex.’’ Shortly afterwards Simchowicz 
(1922), using the tip of the nose as the reflexogenous zone, added the name 
“ nose-eye reflex.” Wartenberg (1930) suggested first the name “‘ glabella 
reflex,” and later (1945) ‘‘ orbicularis oeuli reflex.” He has rightly recognized 
that all these various names cover one and the same reflex phenomenon, 
consisting of a brisk contraction of both orbicularis oculi muscles in response 
to a short tap on a wide frontal area. This reflexogenous area is, in fact, 
spread from the tip of the nose to the hair borderline of the forehead, and laterally 
to a vertical line approximately through the external eye canthus. “But there 
is no denying that the responsive centre of this vast field is the root of the nose. 

‘The best method of elicitation is a quick tap with a small percussion hammer 
or even with the tip of a half-bent middle finger on the root of the nose or 
between the eyebrows. The easily discernible brisk contraction of the eyelids 
on both sides is an unfailing response in every healthy person even when the 
eyelids are closed. By a voluntary exertion a small percentage of persons 
can suppress the reaction, but this rare faculty, as we shall see, cannot influence 
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the clinical application of the reflex. The elicitation of the reflex in persons 
with eyelids closed and its invariable presence in blind persons eliminates the 
possibility that we are dealing here with an optico-palpebral blink reflex—a 
protective response caused by objects manipulated near the eye. 

The nasopalpebral reflex has found only a very limited application in neuro- 
psychiatry up to now. It is diminished or even abolished on the side of a 
peripheral facial palsy, and exaggerated in postencephalitic Parkinsonism. 
Only Simchowicz has mentioned in few words its abolition in three out of five 
cases of genuine epilepsy immediately after a seizure. 

We can notice the particular susceptibility of the reflex in the E.C.T. pro- 
cedure. It disappears regularly after the convulsive fit for a variable length 
of time related to the depth of the comatose state. But even a subconvulsive 
shock can suppress it for a short time. 

One of the generally admitted difficulties in insulin coma treatment is the 
lack of an objective and reliable sign for the assessment of the progressive 
degrees of unconsciousness. Murray et al. (1938) defined as a moderate coma 
that stage in which the superficial reflexes are lost and a positive Babinski 
appears, although they have to admit that a positive Babinski occurs in most 
cases during the unconscious state, and its appearance in relation to a definite 
time or depth of the coma could not be confirmed. On the grounds of our 
own investigations we arrived at the same conclusion. The susceptibility to 
an extensor toe response is highly individual; in some persons it appears 
already in a superficial comatose condition ; in others it is not evident even in 
a deep coma. In the popular table of Himwich et al. (1939), illustrating the 
sequence of events during hypoglycaemia, the depression of pyramidal functions 
is mentioned in the 4th hour and the loss of the corneal reflexes at the end of 
the 5th. Frostig (1g40) makes the statement that ‘‘ lid and corneal reflexes 
are the last of the reflex signs to disappear,’’ and in his table it is noted that 
“lid and corneal reflexes are sluggish ’’ in the 5th hour. What this author 
meant by “lid reflexes ”’ is not evident, but from their obvious similarity in 
behaviour with the corneal reflex one can infer that they have nothing in 
common with the nasopalpebral reflex. He rightly remarks that ‘loss oi 
consciousness is recorded when there is no reasonable response to touch and 
call,” and adds, ‘‘ This is certainly an inaccurate method.” This unsatisfactory 
state is discussed and expressed in the well-known book by Kalinowsky and 
Hoch (1946), and they write, “ There is unfortunately no agreement among 
insulin therapeutists as to the definition of coma.” 

Our observations relative to the nasopalpebral reflex, seem to show that 
there is no necessity for such a pessimistic opinion. With a sufficient dose 
of insulin a stage of unconsciousness can be achieved in the 3rd hour in which 
the nasopalpebral reflex invariably disappears. Parallel to this disappearance 
the patient becomes quieter, although myoclonisms and twitchings may still 
be present. Shortly before its total abolition in some persons a sluggishness 
of the response can be observed ; in others, on the contrary, the reflex is exag- 
gerated and the response extends over a much wider area than the eyelids, but 
eventually the reflex disappears abruptly and cannot again be elicited till the 
coma is terminated. From this so easily defined’ moment, which seems to 
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indicate the start of a deeper stage of coma, the unconsciousness grows deeper 
and deeper till the corneal reflex disappears. It is in the hands of the thera- 
peutist to terminate the coma according to the requirements of the given case, 
reckoning from the moment of the disappearance of the naso-palpebral reflex. 
The assessment of the exact time at which the reflex disappears is at the 
same time a valuable guide for the direction of the required dose of insulin, 
which can be so manipulated that this reliable sign is achieved in the second 
half of the third hour. A great advantage is the simplicity of its elicitation, 
and the ease with which its presence or ahsence can be noticed. 

Compared in time with the appearance of the Babinski sign it can be said 
that the extensor response is established, as a rule, prior to the abolition of 
the nasopalpebral reflex, but the exact time relationship is impossible to define, 
since the Babinski sign is individually highly variable as to the time of its 
appearance and to the character of its features. | 

We did not extend our observations so long as to the disappearance of the 
corneal reflex, but found it occasionally still present, though sluggish, at the 
end of the 5th hour. Its disappearance is no doubt a warning signal for the 
termination of the coma, but useless as a sign for the therapeutically required 
demarcations. . 

The presence or absence of the nasopalpebral reflex is a good measure of 
the intensity of any spontaneously developed fainting or comatose state. We 
have observed in progressive comatose conditions all the stages of gradation 
in the same attack, starting with unresponsiveness to call, appearance of the 
Babinski sign, abolition of the nasopalpebral reflex, and finally the dis- 
appearance cf the corneal reflex. . 

In spontaneous epileptic seizures the intensity of the fit can be gauged by 
the duration of the absence of the reflex after the attack. 

In anaesthesia its presence is a good controlling sign for the relatively 
harmless degree of lost consciousness. 

The behaviour of the nasopalpebral reflex in sleep is of particular physio- 
logical interest. In the majority of sleeping persons the reflex could be as 
readily observed as in waking persons, but in a small proportion, who have 
shown other signs of a deep physiological sleep, no response could be obtained. 

In psychotic stuporose conditions it never disappears, and it can be pre- 
sumed that psychogenic fainting or convulsive attack will not bring forth its 
abolition. Our case material is not suitable for such investigations, and it has 
still to be left open to proof. 


DISCUSSION, 


The position of the nasopalpebral reflex within the classification of reflexes 
has been widely discussed, but the authors, not being aware of its peculiar 
behaviour in states of disturbed consciousness, especially in such states as 
can be artificially produced and have therefore the advantage of an exact 
experiment, have not possessed sufficient data for a comparable study of this 
phenomenon in the same individual, at the same time and the same neuro- 
psychic condition. 

XCV. IO 
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The majority of workers were inclined to regard this reflex as an indirect 
response identical with skin reflexes, or at least with indirect periosteal, carti- 
laginous and osseous responses of isolated or combined character. Recently 
Wartenberg in his book on reflexes, after discussing this question elaborately, 
came to the conclusion that this phenomenon is a direct stretch reflex of the 
orbicularis oculi muscle, and consequently should be called the orbicularis 
oculi reflex. Our observations cannot bear out this opinion. The response 
can be obtained from a wide frontal field as far remote from the orbicularis 
muscle as the tip of the nose or the frontal hair border. On the other hand, 
a tap on the lateral sector of the orbicularis outside the external canthus is 
commonly without effect, although in the same person a good response from 
the root of the nose can be easily obtained. The reflex is highly susceptible 
to abnormal states of consciousness—a behaviour not observed in muscle 
stretch reflexes. In the electrically-produced shock condition, or in insulin coma, 
it behaves like a superficial or indirect reflex, whereas at the same time the muscle 
stretch reflexes are not only well preserved, but even exaggerated. And lastly 
Sommer (1938), in his exact experimental investigations, could not find action 
currents by brisk stretching of the orbicularis oculi muscle. He, too, points 
to the fact that muscle spindles—the receptive end-organs for the direct stretch 
reflex—are absent in all expressive muscles of the face. Although the simi- 
larity of its behaviour to that of the superficial indirect reflexes cannot be 
denied, it would be nevertheless incorrect to identify this phenomenon with a 
single skin reflex. .It is true that with a quick stroke along the ridge of the 
nose with a match a similar reflex eye twinkle can be occasionally elicited, 
but this response is often absent in a person with a vivid nasopalpebral reflex. 

It seems that the nasopalpebral reflex belongs to a special group of pro- 
tective indirect reflexes in which the receptors are not exclusively in the skin, 
but in all tissues beneath the skin as well, situated in a wide area around the 
effector organ with a highlv responsive central focus. 

The abolition of the nasopalpebral reflex in deep sleep is probably the 
best indication of the importance of the cortex for its normal functioning. The 
resistance of the corneal reflex even to the electrical shock or deeper insulin 
coma points, on the contrary, to its subcortical midbrain character. 

Consequent to our observations of the appearance of the Babinski sign 
prior to the disappearance of the nasopalpebral reflex, it seems logical to infer 
that in deep sleep, in which the nasopalpebral reflex disappears, the Babinski 
sign should be present, but unfortunately, the technical side of the investi- 
gations necessary to prove this inference is much more difficult than the 
examination of the nasopalpebral reflex. 


SUMMARY. 

The presence or absence of the nasopalpebral reflex is an excellent expedient 
for measuring the relative depth of a state of unconsciousness. 

The abolition of the nasopalpebral reflex in insulin coma is an objective 
neurological sign indicating the beginning of a definite, not injurious, stage of the 
comatose condition, which can thus be sustained with exactness as long as it 
is therapeutically desired. 7 
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The nasopalpebral reflex is absent in other comatose conditions and after 
epileptic seizures, indicating the deeper level of unconsciousness. It is absent 
in deep physiological sleep. 

The nasopalpebral reflex belongs to a special type of indirect extéroceptive 
responses. 
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A NOTE ON THE AMMONIA AND GLUTAMINE CONTENT OF THE 
CEREBROSPINAL FLUID. 


By D. RicuTer, M.A., Ph.D., M.R.C.S., R. M. C. Dawson, B.Sc., and 
LINFORD Rees, M.D., B.Sc., M.R.C.P., D.P.M. 


From the Neuropsychiatric Research Centre, Whitchurch Hospital, Cardiff. 
[Received 25 June, 1948.] 


TASHIRO (1922) showed that the isołated frog nerve liberates ammonia 
on stimulation, and Richter and Dawson (1948) have recently found that 
ammonia is liberated on stimulation by the brain. Ammonia is very toxic 
to the brain, on which it has an irritant action ; but the brain may be protected 
to some extent by the enzyme system described by Krebs (1935), which can 
detoxicate ammonia by combination with glutamic acid to form glutamine. 
Sapirstein (1943) obtained evidence that this system is active in vivo by showing 
that glutamic acid increases the resistance of animals to convulsions produced 
by injecting ammonium chloride. The toxic action of ammonia on the brain 
is also of interest in connection with the view that it may be concerned in certain 
forms of epilepsy (Harris, 1945). This view is supported by the observations 
of Price, Waelsch and Putnam (1943) on the inhibitory action of glutamic 
acid on petit mal attacks. 

Direct estimations of the ammonia content of the brain in vivo are clearly 
difficult to carry out, but Riebeling (1930) and Brühl (1938) reported some years 
ago that the cerebrospinal fluid contains an appreciable amount of free ammonia, 
which they believed to have diffused out of the brain. They found that the 
ammonia level in the C.S.F. was considerably increased in epileptics after 
seizures, and Brühl suggested that it might thus serve as an indicator of cerebral 
irritation. It might be expected that there would be an increase in the C.S.F. 
ammonia level after “ electronarcosis ’’ or electroshock treatment, if it reflects 
the liberation of ammonia in the brain; but the older work on the ammonia 
content of the C.S.F. can no longer be taken as reliable, and the results of 
Riebeling and Brühl would appear to require reinvestigation in view of the 
report of Harris (1945) that the C.S.F. contains an appreciable amount of 
glutamine, which interferes with the ammonia estimation unless special 
precautions are taken. Glutamine is a relatively unstable compound, and it 
readily liberates ammonia on treatment with alkalis under the conditons 
commonly used for the ammonia estimation. 

The object of the present investigation was to determine the ammonia 
content of the C.S.F. by a reliable method which takes the presence of gluta- 
mine into account, and to test if there was a rise in the ammonia or glutamine 
content of the C.S.F. after ‘‘ electronarcosis’’ or electroshock treatment. 
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At the same time a few observations were made on the ammonia content 
of the C.S.F. taken from epileptics after seizures. 


METHODS. 


1e DU 


The experiments on “‘ electronarcosis’’ and electroshock treatment were 
performed on g male schizophrenics, of whom 5 were early cases of less than 
3 months’ duration and 4 were chronic cases of over 5 years’ duration: they 
were all quiet and co-operative at the time. The epileptics comprised 4 male 
and 1 female patients, all of whom were subject to grand mal attacks. In 
the preliminary experiments the lumbar punctures were performed by the 
medical officer in charge of the patients, using an ordinary coarse-gauge needle : 
in the later experiments they were carried out by one of us (D. R.), using a 
tine-gauge needle (Pitkins Size 1009), which was inserted with sufficient accuracy 
to obtain a specimen with a single insertion. The first ml. of C.S.F. was 
always discarded, and then 5 to ro ml. were collected in a stoppered test-tube, 
which had been specially cleaned by the method described by Conway (1939). 
Ammonia was estimated by the Conway (1939) micro-diffusion method, using 
0-0004 N HCl and o-oor5 N baryta with Tashiro’s indicator. The baryta 
was delivered from a micrometer syringe, which was capable of delivering 
quantities down to 0-0001 ml., or far less than the error inherent in detecting 
the indicator change at these concentrations. The baryta was kept in a 
rubber-capped bottle to avoid contamination by the CO, in the air and the 
solution was restandardized daily. A correction was made for the ammonia 
liberated by the slow hydrolysis of the glutamine in the C.S.F. in the presence 
of the potassium carbonate used in the Conway method. Preliminary tests 
with pure crystalline glutamine showed that the rate of liberation of ammonia 
by hydrolysis was 0-oor mg. NH, per mg. glutamine per hour at 20° C. under 
the experimental conditions. The ammonia estimations were generally 
carried out immediately after withdrawal of the C.S.F., but it was observed 
that the C.S.F. could be kept in the retrigerator at o° C. for periods up to 12 
hours without any significant change in the ammonia content. An estimation 
on a standard ammonium chloride solution was included in every series of 
estimations. Glutamine was estimated by the method of Harris (1943), in 
which the glutamine was hydrolysed by incubation for 75 min. with ro per cent. 
trichloracetic acid at 70° C. 

Electrical stimulation of the brain was carried out with a Shotter Rich 
Electronarcosis Apparatus, using an initial current of 160 ma. applied through 
electrodes 1:5 by 2 in. placed 24 in. in front of the mastoid process 
and I4 in. above the upper border of the zygomatic arch. After 30 seconds 
the current was dropped to 70 ma., and when the patient was breathing satis- 
factorily increased by 5 ma. every 15 seconds, until respiratory stridor was 
observed. The electrical stimulation was continued for 7 minutes, as described 
by Tietz, Thompson, van Harreveld and Wiersma (1946). An injection of 
145 gr. atropine sulphate was given before the treatment to reduce salivation. 
The electroshock treatment was given with a standard apparatus, using a 
voltage just sufficient to produce generalized convulsions after application for 
4 second. 
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RESULTS. 


The preliminary experiments confirmed the report of Harris (1945) that the 
C.S.F. contains glutamine. In a series of 8 schizophrenics the individual 
values ranged from Go to 8-6 mgm. glutamine per 100 ml., with a mean of 
8-0: these figures are all within the normal range. The preliminary experi- 
ments also suggested that the C.S.F. might contain a significant amount of 
free ammonia: one specimen collected from an epileptic 45 minutes after a 
grand mal seizure gave the high value of 0-27 mgm. ammonia per too ml., 
and there appeared to be a rise in the ammonia content of the C.S.F. after 
“ electronarcosis ’’ treatment (7 minutes’ electrical stimulation). 


After electrical stimulation. 


Normal resting state. Se EE 
Patient oe Time after start Ammonia Glutamine 
No. Ammonia Glutamine of stimulation (mgm. %). (mgm. 2a). 
(mgm. %). (mgm. %). (minutes). 
I. 0:02 : 7°8 : 75 : 0:07 7°7 
2 5 0:02 : 8-6 . 60 e 0:20 gë 
3 + 0:02 e 7:7 ; 25 ; 0:28 6-0 


It was noted that C.S.F. specimens contaminated by even a trace of blood 
gave high ammonia figures: in 4 such specimens the observed values were 
0:07, Oto 0-05 and 0-14 mgm. per cent. ammonia. It was also found that the 
ammonia content of the C.S.F. could be raised experimentally by incubating 
with 2-3 per cent. of blood at 37°C. for 40 minutes: in 3 such experiments 
the ammonia level was raised from 0-01 mgm. per cent. to 0-05, 0-03 and Oto 
mgm. per cent. ammonia. Careful analvsis of the above figures obtained after 
electrical stimulation showed further that the apparent rise in the ammonia 
content of the C.S.F. was accompanied by a fall in the glutamine content. 
This suggested that the ammonia in the C.S.F. had not come from the brain, 
but that it had come from the breakdown of glutamine in the C.S.F. through 
the action of glutaminase liberated into the C.S.F. through local tissue damage 


TABLE 1.—The Effect of Electrical Stimulation on the Ammonia and Glutamine 
Content of the C.S.F. 


D É i «4 sti d nN. 
Normal resting state, After electrical stimulatio 


Patient r 
No. Ammonia Glutamine 


(ngm. %). (ngm. Val, 


SE 
Time after start 


f i Ammonia Glutamine 
of stinulation 


(mgm. %). (mgm. Bal, 


(minutes). 
(a) Electronarcosis : 
8  . oo Bi 45 . 0:03 Bo 
9 0:00 6-9 ; 30 ; 0:00 0:2 
IO f 0:03 8-6 75 0:04 8-8 
II : 0:07 St: 40 ; 0-00 8-2 


(b) Electroshock : 


I2 - 0°00 2-0 IO .* 0:00 7:6 
I3 . O'O0 + — : IO ; 0-00 7:5 


1949. | BY D. RICHTER, R. M. C. DAWSON AND LINFORD REES. Lët 


by the lumbar puncture needle: this could happen either at the time when 
the C.S.F. was being taken, or as a result of the previous lumbar puncture in 
the normal resting state. 

These conclusions received confirmation in a later series of SE 
in which special precautions were taken to minimize tissue damage and the. 
leakage of serum into the C.S.F. by using a specially fine lumbar puncture 
„needle and making only a single insertion of. the needle. Under these 
conditions considerably lower C.S.F. ammonia figures were obtained, and 
no significant rise was observed after ‘‘ electronarcosis’’’ or after convulsions 
induced by electroshock treatment. 

No significant amount of free ammonia was found in specimens of C.S.F. 
taken with the same precautions from 4 epileptics at various times after grand 
mal seizures. In one case the specimen was taken after status epilepticus 
lasting approximately 12 hours. The results may be summarized as follows : 


Time after attack C.S.F. ammonia 


Patient No. (minutes). (mgm. %). Remarks. 
14 e 35 ; ek: . Grang mal. 
I5 : 40 : 0:03 ; H 
16 : 120 ‘ 0:00 Status epilepticus 
17 š 40 ; 0:00 '. Grand mal. 
DISCUSSION. 


The observation that electrical shock treatment affects the nitrogen 
metabolism of the brain (Richter and Dawson, 1948) would appear to be 
relevant in connection with the problem of how the effects of electrical shock 
treatment are produced. It is possible that the liberation of ammonia in the 
brain might account in part for the increased cerebral irritability after electrical 
stimulation and in other conditions. This suggested an investigation of the 
effect of electrical stimulation on the ammonia content of the cerebrospinal 
fluid. 

The present work confirms the observation of Harris (1945) that the C.S.F. 
contains a significant amount of glutamine, which interferes with the ammonia 
estimation if it 1s not taken into account. Glutamine liberates ammonia on 
treatment with dilute alkalis under the conditions commonly used for the 
ammonia estimation: the C.S.F. may also contain a variable amount of free 
ammonia due to local tissue damage by the lumbar puncture needle, unless 
special precautions are taken to avoid this. In view of these serious sources of 
error, the observations of Riebeling (1930), Brühl (1938) and others can no longer 
be taken as valid. When precautions were taken to avoid these sources of 
error, no significant amount of ammonia was found in 16 successive specimens 
of C.S.F.; of these, 4 were collected after ‘‘ electronarcosis’’ treatment, 
2 after electroshock treatment and 4 after grand mal epileptic seizures. By 
the methods used it could be shown that the ammonia content of the C.S.F. 
was generally less than 0-01 mgm. per cent., or less than one part in ten millions. 
It was concluded that the diffusion of ammonia, in significant amounts, out 
of the brain into the C.S.F., if it occurs at all, is not a general phenomenon. 


152 AMMONIA AND GLUTAMINE CONTENT OF CEREBROSPINAL FLUID. 


There is no evidence that cerebral stimulation causes a liberation of ammonia 


into the C.S.F., and the C.S.F. ammonia level is not a reliable indicator of the 
degree of cerebral irritation. 
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ADRENAL CORTICAL STEROIDS AND THE METABOLISM OF 
GLUTAMIC ACID IN GLUCONEOGENESIS. 
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THE adrenal cortex is the pivot of the body’s reaction to stress. To this 
gland converge most of the varied effects of shock and stress, and from this 
gland diverge the steroids which, in ways but partly known, enable the body 
to withstand the stress. No apology is therefore needed for a study which 
contributes to an elucidation of the actions of these steroids. 

lt has been known since the work of Long, Katzin and Fry (1940) that 
adrenal cortical steroids are necessary for normal gluconeogenesis, for the 
fasting adrenalectomized rat is unable to convert its protein stores to glycogen 
and the liver becomes depleted. The process, and the liver-glycogen, can, 
however, be fuily restored by giving some of the adrenal cortical steroids, 
especially those which are hydroxylated or ketonic at C-r1 and hydroxylated 
at C-17 (Olson, Thayer and Kopp, 1944). But the chain of metabolic processes 
from protein to glycogen 1s long, and in this chain the site of action of the 
steroids is unknown. 

In order to localize their actions more narrowly, we have supplied the 
adrenalectomized rat with substances which occur at some stages of gluconeo- 
genesis in order to see whether the animal can complete the process. Glutamic 
acid was tested as it is of special interest. It holds a key position in the 
processes of deamination ; for it links those amino-acids which can be con- 
verted to glutamic acid (of which histidine, arginine, proline, and lysine are 
already known) to glutamine and a-ketoglutaric acid, substances known to be 
active in the Krebs’ cycle. 

In addition, both glutamic acid and the adrenal cortical steroids have been 
reported to possess anticonvulsant properties (McQuarrie, Anderson and 
Ziegler, 1942; Selye, 1942; Spregel and Wycis, 1945; Kerman, 1947; but 
denied by Goodman, Swinyard and Toman, 1946). These cbservations are 
at present of uncertain significance, but they add to the many lines of evidence 
which suggest that the adrenal cortical steroids and glutamic acid play an 
important part in brain metabolism. | 


METHOD. 


Adult white rats ot Wistar strain, of weights between 156 and 200 gm., male 
to avoid possible di:turbances by oestrus, were used throughout. 

Their diet was maintained carefully constant in composition to avoid 
disturbance by the "7 protein effect ’’: that glycogen stores from a diet high in 
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protein decrease in fasting at a rate different from those formed from a low- 
protein diet (Todd, Barnes and Cunningham, 1947). The diet was composed 
of : 50 per cent. (w/w) rat cube meal (N.E. Agricultural Co-operative Society), 
I0 per cent. meat meal, 10 per cent. wheat germ, ro per cent. maize meal. 
Io per cent. soya flour, 5 per cent. crushed oats, and 5 per cen, full cream 
‘dried milk. Each rat received each day 0-5 gm. of a mixture of cod-liver oil 
and Yeastex in equal parts. 

The rats were adrenalectomized by the lumbar route under ether anaes- 
thesic. After operation, the animals were kept in a separate room thermo- 
statically maintained at 70° F., and the drinking water changed to 0-9 per cent. 
(w/v) sodium chloride with 5 per cent. (w/v) glucose ` but from the second day 
onwards the glucose was omitted. Food of the composition described was 
given freely until the evening of the fourth day, when all food was removed 
in accordance with the demonstration by Eggleston, Johnston and Dobriner 
(1946) that at least six hours’ starvation is necessary if the liver is to be almost 
entirely depleted of glycogen. Throughout the fifth day, oo per cent. (w/v) 
sodium chloride was freely available, but there was no food, and particular 
care was taken to ensure that none was obtained from any irregular source. 
During the fifth day, the substances were administered by a course of seven 
injections, given intraperitoneally in a volume of 0-6 or ob ml., at EE 
intervals. 

At 45 minutes after the final injection, the animal was anaesthetized by an 
intraperitoneal injection of 5 per cent. sodium amytal, and the body was 
weighed. As preliminary trials had shown that the glycogen content of the 
liver varied considerably from lobe to lobe, the whole liver was removed ; it 
was snipped piecemeal into 30 ml. of 30 per cent. (w/v) KOH in a boiling 
water bath, and, when digestion was complete, the glycogen was estimated 
by the method of Good, Kramer and Somogyi (1933). The glycogen contents 
have been expressed throughout the paper as mg. of glycogen per 100 gm. of 
whole body weight. 


The substances tested were: dl-alanine, 1(+)-arginine, 1(—)-cystine, 


1(+)-glutamic acid, glycine, I{ +)-histidine, 1( +)-lysine, 1(—)-proline, dl-serine, 
l(—)-tyrosine, dl-valine, and glucose. The amino-acids were first brought 
to pH 7-4 by the addition of sodium hydroxide, and oz gm. was injected 
either in solution or in suspension. The animals tolerated the injections well, 
and signs of shock were rare and slight. 


RESULTS. 
Absorption of Glucose. 

In order to test whether the substances given intraperitoneally were being 
adequately absorbed, the presence or absence of any unabsorbed fluid or 
material was always noted when the abdomen was opened for removal of the 
liver. Usually the peritoneal space was empty, but when any fluid was present 
it was carefully collected, its glucose content was estimated chemically, and 
the amount unabsorbed was thus determined. Usually the absorption of 
glucose was complete, but when incomplete, the quantity absorbed was never 
less than 70 per cent. of the injected quantity. 
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A bsorption of Amino-acids. 


Some of the amino-acids-failed to dissolve completely in the fluid available, 
and were injected in suspension. Incomplete absorption occurred with some 
of the amino-acids, especially with the less soluble ones like cystine and tyrosine. 
Precise details cannot be given since the animals varied among themselves, 
but most of the amino-acids were absorbed completely. The question will be 
referred to again below. 


Formation of Glycogen from Glucose. 


When glucose was given, at doses varying from 0-105 gm. to 1-68 gm., to the 
adrenalectomized rat, it was found (Fig. 1) that glycogen deposition occurred 


100 


(mg./100 g.rat) 


GLYCOGEN DEPOSITED 


-l0 -0-5 (0) 


Log o (g. glucose) 


Fic. 1.—Glycogen deposited in the liver of the adrenalectomized rat after the intra- 
peritoneal injection of glucose at doses ranging from o°105 to 1°68 gm. Each circle 
is the mean of 5 animals. 


od 


freely provided that the dose exceeded about c-5 gm. (—0-3 on the logarithmic 
scale). This occurrence of a threshold confirms the experience of Venning, 
Kazmin and Bell (1946) in the mouse. (Their work has beer repeated here in 
order to provide a proper control for the experiments described below.) A 
plausible explanation is that the animal, fasting during the administration 
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of the test-substance, expends about 0-5 gm. of glucose in its metabolism so that 
only if an excess over 0:5 gm. is provided can glycogen be deposited. Be that 
as it may, Fig. r shows that, in the adrenalectomized rat, glucose can be 
converted easily to glycogen. 


Formation of Glycogen from Glutamic Acid. 


Because this basal quantity (0-5 gm.) of glucose is needed before glycogen 
deposition can begin, it was considered advisable to give all the animals glucose 
sufficient to cause a small but definite deposit of glycogen ` then the action of 
other substances was tested by seeing whether they increased the amount of 
glycogen deposited. Accordingly, all the experiments were duplicated, half 
of the rats receiving 0-42 gm. and half 0-63 gm. of glucose. 

To test the ability of the adrenalectomized rat to convert glutamic acid to 
glycogen, eight sets of four rats were used, each set of four receiving one of the 
eight combinations of (1) glucose at doses of 0-42 gm. or 0-63 g.m, (2) adrenal 
cortical extract (Eschatin) at doses of o or or ml. (a dose just sufficient to give 
a detectable effect), and (3) glutamic acid at doses of o or 0-2 gm. - 

As the rats responded to all four combinations of glucose and Eschatin 
similarly, the results have been combined to give Table I. 


TABLE I.—Glycogen Deposited with and without Glutamic Acid. 


No. of Glycogen deposited 
Treatment, rats. (mg./100 gm. rat). aD: 
Basic . e 16 : 42°3 ' 4:3:2 
Basic + glutamic acid 16 ; 36:3 ; +39 
Difference . 6:0 . +5:-0 


(The standard deviations (S.D.) are those of the quantities on their left.) 


It will be seen that the addition of glutamic acid has resulted in no increase 
in the deposit of glycogen; in fact, the deposition is reduced, though not 
significantly. 

Partly to repeat the experiment, and partly to encourage glycogen deposi- 
tion, the experiment was repeated, but using 0-2 ml. of Eschatin throughout. 
This dose had been found by previous trial to be able to cause only a small 
deposition of glycogen. Glutamic acid was again given with glucose at doses 
of 0-42 and 0-63 gm. The results are given in Table Il. 


TABLE II.—Glycogen Deposited with and without Glutamic Acid. 


Treatment No. of Glycogen deposited S.D. 
rats. (mp. (ton gin, rat). 
Basic + Eschatin . 16 : 63:4 l 5:5 
Basic + Eschatin 


+ glutamic acid 16 : 55:3 . +3°2 


Difference . -I d +6:4 
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Again the administration of glutamic acid has caused no increase in the amount 
of glycogen deposited ` in fact the deposit is smaller, though not significantly 
so. Evidently a quantity of Eschatin just sufficient to cause some deposition 
of glycogen from glucose is insufficient to convert the glutamic acid to glycogen. 

The two experiments agree in showing that, in the adrenalectomized rat, 
glutamic acid is not readily converted to glycogen. 


Formation of Glycogen from Other Amino-actds. 


Ten other amino-acids (listed above) were given similarly. Half the 
animals received 0-42 gm. of glucose and half received 0-63 gm. These batches 
were again split, half receiving or ml. of Eschatin and half receiving none. 
Control groups were given treatments similar to these except that no amino- 
acid was given. 

The results (Table III) showed that in general, the supplying of amino-acids 
did not result in glycogen deposition. On the contrary; the tendency was for 
the deposition to be inhibited. ) 


TABLE III.—Glycogen Deposited with and without Amino-acids. 


No. of Glycogen depositca 


Treatment. S.D. 
rats. (mg./roG gm, rat). 
Basic . e i 40 AT H +2'3 
Basic + amino-acid 40 . 24:2 : +1°8 
Difference . (ee +2°9 


The difference between the two means is significant, for it exceeds six times its 
standard error (P <0-001). 

In the adrenalectomized rat; therefore, amino-acids are not readily converted 
to glycogen. l 


Effects of Individual Amino-acids. 


In order to investigate adequately the differences between the individual 
amino-acids, a ‘‘ factorial ” design of experiment was used. Each amino-acid 
was tested as before on four basic treatments ; two levels of glucose (0:42 or 
0:63 gm.), both with and without Eschatin 0-1 ml. The ten amino-acids and 
two batches of glutamic acid were used, and each was tested on 8 rats. 

When the results were examined, the analysis of variance showed that the 
second-order interaction (Table IV) was almost significant when compared 
with the residual variance ; for this reason, and especially as it is the variance 
between amino-acids in which we are interested, the variance of the second- 
order interaction has been used as the estirnate of error. 

The result marked (1) in the right-hand column of Table IV shows that the 
amino-acids are significantly different from oné another in their effects on 
glycogen deposition ; evidently the amino-acids have specific as well as general 
effects. 

Table V shows, for each amino-acid, the mean over the four basic treatments 
of the differences between the amounts of glycogen deposited when the amino- 
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TABLE 1V,.—Analysis of Variance. 
Var. 
ratio. 


Amino-aci'ds (A) . II . 42729: . 3888: . 7:76. o-00t . ** (1) 


Variance. D.F. Sum sq. Mean sq. 


Cortical extr. (C) . I . 2060I- . 29601- . 59:0 . <0:00I . ** (2) 
Glucose level (G) ./ 1.. 884: . 884: . 1-76. >0°05 . o 
Interaction: AC . II . 12535: . I140: . 2:27 . >0°65 . 0 (3) 
ve AG. II . 9506: . 864: . 1:72. >0°¢5 . 0 (4) 
3 CG. I . 2670: . 2670: . 5:32. o-04 . = 
ai ACG II . 5514: . 50I}. — . —- . — 
Total . . 47 .103440:. — . — . — . — 


o = not significant. 
= significant at 5% level. 
** = significant at 1% level. 


TABLE V.—Inhibition of Glycogen Deposition Caused by Amino-actds. 


zeng = GE 

Glycine 8 —32-0 

1( —)-Tyrosine 8 —31 -3 
1(—)-Cystine 8 — 30-6 
1( +)-Lysine 8 —23°3 
II +-)-Histidine 8 —22:4 
-1(+)-Arginine ei —2I-g 
dl-Alanine 8 —18°8 
dl-Serine 8 —I2°2 

I( —)-Proline 8 —7°5 
II +)-Glutamic acid 8 —6-0 
dl-Valine 8 +18-7 

(Controls) ; (48) í | (0) 


acid was given and the amounts when it was not given. (A negative sign 
implies that the glycogen deposit was less when the amino-acid was given.) 
Thus, the administration of 0-2 gm. of glutamic acid tended, other things being 
equal, to lower the deposit of glycogen by 6-0 mg./100 gm. rat. (It may be 
noted that this result with glutamic acid confirms those of Tables I and II.) 
The tendency of the amino-acids to inhibit glycogen deposition is clearly shown, 
and the deviation of the mean from zero is significant (¢ = 3:80, n = IO, 
and P < o-c1.) 
DISCUSSION. 


As shown by Fig. 1, the adrenalectomized rat can convert glucose to glycogen 
without difficulty if more than a minimal quantity is supplied. Similarly it has 
been found that the adrenalectomized mouse can deposit glycogen from glucose 
which has been given by injection (Venning et al., 1946), and that the adrenalec- 
tomized rat can deposit glycogen from glucose given by stomach tube (Deuel, 
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Hallman, Murray and Samuels, 1937). In the processes of gluconeogenesis, 
therefore, the adrenal cortical steroids seem to act only slightly, if at all, in 
the conditions of our experiment, in the stages in which glucose is converted 
to glycogen. i 

Amino-acids, however, seem unable to proceed to glycogen in the absence 
vf these steroids. But before discussing this inability, a possibility must be 
excluded. Could this failure to deposit glycogen be due to a simple failure in 
the absorption of the amino-acids ? Its likelihood seems small : the complete- 
ness cf absorption was in most cases shown to be complete by inspection of the 
peritoneal cavity, and was, for glucose, confirmed by chemical assay; and 
there is the fact that the amino-acids have demonstrated a definite effect 
(Table V), which, though one of inhibition, shows that a sufficient absorption 
has occurred. It seems, therefore, that the chief difficulty in gluconeogenesis 
without steroids must lie in those processes which convert amino-acids to glucose 
and its related substances. 

That the steroids promote deamination has been suggested by the work 
of Russell and Wilhelmi (1941ra), who showed, in kidney slices of the rat, that 
dl-alanine and 1(+)-glutamic acid were deaminated at a rate which was 
less in slices from the adrenalectomized than in slices from the normal rat. 
They found, also, that the decreased rate of deamination could be restored 
to the normal level by the addition of adrenal cortical extract or of desoxy- 
corticosterone. (In the last respect their work does not parallel ours, for it 
has repeatedly been found (e.g. Reinecke and Kendall, 1943; Olson et al., 
1944) that desoxycorticosterone does not promote gluconeogenesis in the 
adrenalectomized rat.) They also showed (19410) that previous adrenalectomy 
reduced not only the rate of deamination but also the rate of formation of 
carbohydrate. 

The conversion of alanine to glucose in the adrenalectomized rat has also 
been measured by the use of the phloridzinized animal (Lewis, Kuhlmann, 
Delbue, Koepf and Thorn, 1940). They found that this conversion was impaired 
on adrenalectomy, that impairment was corrected by adrenal cortical extract 
(Wilson Laboratories) and by 17-hydroxy-11-dehydro-corticosterone, but not 
by desoxycorticosterone. It may be significant that the potencies of these 
steroids in the conversion of alanine to glucose are similar to their potencies in 
gluconeogenesis, for in both processes desoxycorticosterone is inactive (Reinicke 
et al., 1943) while adrenal cortical extracts and 17-hydroxy-11-dehydrocortico- 
sterone are active (Olson et al., 1944). 

Related to this effect is the fact that adrenalectomy reduces, in rat liver, 
the activity of arginase (Fraenkel-Conrat, Simpson and Evans, 1943). The 
activity can be restored by some steroids, for corticosterone, 11-dehydro- 
corticosterone, and 17-hydroxy-11-dehydro-corticosterone are active while 
desoxycorticosterone is without effect. Again their relative potencies in the 
activation of arginase match their relative potencies in gluconeogenesis. 

The Inhibition of Glycogen Deposition by Amino-acids. 

Tne data of Tables III, IV and V show that the administration of amino- 

acids inhibits, to some degree, the deposition of glycogen in the adrenalectomized 
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rat. A review of the technical details has suggested no simple explanatior. 
and we may turn to others’ work for comparison. 

A possible confirmation of the fact has been given by Chiu and Needham 
(1948) who found that rabbit liver slices in 0-4 per cent. dl-alanine, in con- 
ditions favourable for glycogen deposition, changed in glycogen content 
with Eschatin, from 1-0g to 1-18 mg./gm., without Eschatin-from 1-09 to 0-7. 
mg./gm. In their conditions, with no substrate and with no Eschatin, the 
glycogen is stated to have increased slightly, So the fall in glycogen from: 
Zoo to 0:79 mg./gm. when alanine was present may be analogous to our 
inhibition. But the interpretation is complicated by uncertainty as to what 
quantity of steroid has been brought to the experiment by the tissue, and also 
how long the quantity has continued effective. The work of Vogt (1943. 
suggests that the quantity would be soon consumed. 

The normal animal, supplied with amino-acids, can deposit glycogen 
without difficulty. In fact, the administration of glycine having CIS in the 
carboxyl group has shown not only that the glycine is converted to liver 
glycogen, but that the ingested glycine promotes the formation of glycogen 
from other body constituents (Olsen, Hemingway and Nier, 1943). The 
normal and the adrenalectomized animals evidently react very differently to 
the administration of amino-acids. 

The comparative powers of the different amino-acids to inhibit glycogen 
deposition, shown in Table V, give as yet no clue to the underlying reason for 
the inhibition. The amino-acids have also been arranged in order of their 
specific dynamic activities (Lusk, 1912; Rapport and Beard, 1937), but no 
clear correspondence emerges ; nor dces it when they are arranged in order 
of their powers to form glucose in the phloridzinized dog (Ringer and Lusk, 
1910 ; Dakin, 19134, b, c). 


CONCLUSION. 


The results show that failure of gluconeogenesis in the adrenalectomized 
rat is due primarily to an inability to convert glutamic acid to glucose and its 
~ related substances. Secondary to this is the failure of the other amino-acids 
to be converted to glycogen; for an inability to convert glutamic acid will 
obstruct all the amino-acids whose metabolic paths in gluconeogenesis lie 
through glutamic acid, glutamine, and «-ketoglutaric acid. 

Reactions to shock, insofar as they involve the adrenal cortical steroids, 
may therefore affect in this way the metabolism of glutamic acid. 


SUMMARY. 


(1) The-adrenalectomized rat is unable to convert glutamic acid to glycogen, 
but the conversion of glucose to glycogen is unimpaired. 

(2) Under these conditions, other amino-acids are also unable to proceed in 
gluconeogenesis. 

(3) The administration of glutamic acid and of other amino-acids to the’ 
adrenalectomized rat causes a partial inhibition of gluconeogenesis. 

(4) A mechanism is suggested through which the reaction to stress may 
affect the metabolism of glutamic acid. 


4 
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PHYSIOLOGICAL CONCOMITANTS OF ELECTRONARCOSIS.* 


By Linrorpv Reres, M.D., B.Sc., M.R.C.P., D.P.M.,. 


Regional Adviser in Psychiatry, Wales ana Moninouthshire, 


ELECTRONARCOSIS is the term applied to a sleep-like condition produced by 
the passage of an electric current through the central nervous system. 

The condition only superficially resembles sleep ; the term electronarcosis is 
a misnomer, and electrocoma therapy might be a more apt term for this form 
of treatment. 

The condition has been known for many years. Leduc (1902) produced 
a narcosis-like state in animals by means of a unidirectional pulse count. 
He had the procedure applied to himself, and described the experience as a 
dream-like state in which painful sensations were diminished. 

Frostig et al. (1944) published a relatively safe technique of producing 
electronarcosis in human beings. Tietz, Thompson et al. (1946) first used 
electronarcosis in the treatment of schizophrenia. Spencer Paterson (1947) 
introduced the treatment to Great Britain, and reported that the first impres- 
sions of the results of treating schizophrenia by this method were favourable. 

There are as yet very few reports available on the efficacy of the treatment ; 
furthermore, little is as yet known of the precise mode of action of electro- 
therapeutic procedures, or the exact physiological or biochemical changes, if 
any, which play a part Im producing therapeutic results. It is, therefore, of 
intrinsic as well as of practical interest to determine the physiological effects 
of electrotherapeutic procedures, and this paper describes some observations 
on physiological changes noted in a group of 30 schizophrenics undergoing 
electronarcosis therapy. 


TECHNIQUE. 


The technique adopted was that described by Spencer Paterson (1947) 
. using the Shotter-Rich apparatus. 


Premedication. 

Seconal (grains 3-43) and atropine (one to two seventy-fifths of a grain) is 
given about 40 minutes before starting treatment. The seconal is given to 
allay apprehension and reduce restlessness, and the atropine to reduce para- 
sympathetic effects such as excessive salivation, bronchial secretion and cardiac 
inhibition. 

In the observations to be described, control experiments were carried out 
to determine whether any of the changes were due to the pharmacological 
effects of atropine or seconal. 


* Part cf paper read at the Quarterly Meeting of the South-Western Division of the Royal 
Medico- Psychological Association at Cardiff City Mental Hospital, April, 1948. 
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An alternating current is applied through two head electrodes in two stages. 

First stage consists in the passage of a current of 160-200 milliamps for 
30 seccnds. In the group of patients on whom the observations to be described 
were made the current was applied in full strength immediately ; the so-called 
“~ glissando ” technique of gradually increasing the current strength to the 
cequired level during the course of a few seconds was not used in this series. 

Second stage begins at the end of 30 seconds with the reduction in current 
strength to 65 milliamps. Respiration, which was arrested during the first 
stage, restarts in about 15 seconds. When respiratory action becomes well 
established the current is increased by 15 milliamps every 15 seconds until the 
required degree of narcosis is produced, as is conveniently indicated by a 
moderate degree of inspiratory stridor. The current is terminated at the end 
of 7 minutes. 


Motor System. 


Immediately the current is switched on there is a tonic contraction of the 
extremities. After 10-15 seconds there is an extension of the legs with opis- 
thotonos. The arms are flexed, sometimes adducted and sometimes abducted, 
with the hands clenched in the tetanic position or with thumb interposed 
between second and third fingers. 

When the current is reduced at the commencement of the second stage 
clonic movements occur, qualitatively similar to those occurring in electro- 
convulsion, but of smaller intensity. The higher the initial current the more 
strong the clonic movements tend to be. _ 

Respiratory movements follow the clonic contractions usually 40-45 seconds 
after the commencement of the treatment. Extensor tone in legs and flexor 
tone in the arms persists until the current is switched off, when muscle tone 
returns almost immediately to normal. | 


Cardiovascular System. 


(a) Heart rate—Immediately following the application of the initial 
current there is a short period of cardiac arrest followed by a slow irregular 
heart rate. The inhibitory effect on the heart is transient, and after a few 
seconds the rate returns to normal, to be followed usually by a tachycardia ın 
the second stage, sometimes reaching 160-170 beats a minute. 

The cardiac inhibitory effects of electronarcosis were less noticeable after 
premedication with atropine gr. 2: ths, suggesting that they were attributable to 
vagal overactivity. Animal experiments by Frostig (1944) in fact confirm 
this as the inhibitory changes were abolished by vagal section. 

Electrocardiograms taken before and after electronarcosis showed no 
significant changes. 

(b) Blood pressure.—It is not possible to measure blood pressure during 
the tirst stage owing to rigidity, or in the second stage until clonic movements 
pass off. 

It can reasonably be assumed that a fall in blood pressure occurs during 
the stage of cardiac arrest and slow heart rate, as has been found in animal 
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experiments (Frostig, 1944). With the return of heart rate to normal the blood 
pressure rises to the pre-treatment level. 

Blood-pressure readings in the second stage show an increase up to r80— 
220 mm. Hg systolic pressure and up to 100-150 mm. Hg diastolic pressure. 

As a rule the pressure tends to remain high throughout the electronarcosis, ` 
but immediately falls to about 140-150 systolic mm. Hg when the current is 
switched off, returning to the pre-treatment level in 2-3 minutes after the 
current is switched off. l 

This marked rise of blood pressure is of practical importance, as it indicates 
the need of caution in applying electror.arcosis to hypertensive patients. 

The sudden drop in blood pressure occurring when the current is switched 
off suggested that the increased muscular tension might contribute to the high 
blood-pressure readings. 

In order to determine whether the rise in blood pressure was attributable 
to increased muscular tension, tubocurarine was given to patients immediately 
prior to electronarcosis, to produce muscular relaxation. Blood-pressure 
readings in curarized patients showed a similar marked increase in blood 
pressure, and a similar sudden fall with cessation of the current in spite of the 
flaccidity of the muscles. 

The changes in blood pressure, therefore, cannot be attributed to the 
changes in muscular tension, and are assumed to be due to sympathetic stimu- 
lation analogous to the vagal overactivity noted in the first stage. 


Autonomic Responses. 

In addition to the autonomic effects noted in connection with the cardio- 
vascular system, there are many clinical changes indicative of autonomic 
stimulation both in the sympathetic and parasympathetic divisions, such as— 

I. Flushing of face and neck. 
. Increased bronchial secretion. 
. Increased lachrvmation. 
. Increased sweating. 
. Pilomotor stimulation. 
. Increased gastro-intestinal activity. 
. Enuresis. 

The type of autonomic response varies with the patient, and is not always 

constant with each treatment. 


N Da hW ND 


Blood Sugar. 

Blood-sugar readings were taken before electronarcosis and at regular 
intervals for 2} hours afterwards. Control experiments were carried out under 
precisely similar conditions with the omission of electronarccsis. The results 
are shown in Fig. 1. There is invariably a rise in blood sugar with electro- 
narcosis which is maintained for about 30 minutes and then gradually falls, 
reaching the resting level in 2-3 hours. 

The degree of hyperglycaemia is not constant with each treatment, and may 
vary from 40-106 mgm. per I00 c.c. above the resting level. The control 
experiments showed no significant changes in blood-sugar level, indicating that 
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the changes were attributable to electronarco3:s and not premedicative drugs 
or other causes. ; 

The blood-sugar changes cannot be attributed to anoxaemia, as Frostig 
was able to show that a blood-sugar rise occurred during electronarcosis in 
tracheotomized dogs. It is assumed that the rise in blood sugar is another 
result of sympathetic stimulation occurring during electronarcosis. ` 


Cerebrospinal Fluid. 


Examination of the cerebrospinal fluid before and after electronarcosis 
failed to show any significant changes in ammonia content and other chemical 
constituents. This investigation is described in detail elsewhere (Richter, 
Dawson and Rees). 
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Fic. 1.—Blood-sugar curves of a patient undergoing electronarcosis. 


Blood Picture. 

Frostig et al. (1944) reported an increase in total red and white cell count 
accompanying electronarcosis in animals, but did not report any investigation 
into possible fluctuations in the various types of leucocyte. 

For this study special attention was, therefore, paid to the fluctuations of 
the various white çells, particularly the lymphocyte, the importance of which 
has been established by recent work. 


METHOD. 


Total leucocyte and differential counts were taken before electronarcosis, 
immediately on termination, and at regular intervals for 24 hours afterwards. 
Control experiments were carried out before starting electronarcosis treatment, 
in which patients received seconal and atropine premedication with blood- 
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counts being taken at the same time and for the same period, under identical 
conditions as on the treatment day. In all some 40 experiments were carried 
out in ro female schizophrenics undergoing the treatment. 


RESULTS. 


Total white cell con? There is considerable fluctuation in the total white 
cell count after electronarcosis. Usually there is marked leucocytosis imme- 
diately following electronarcosis. There is considerable individual variation, 
and the changes are not constant. 
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Fic, 2.—Variations in circulating lymphocytes after electronarcosis. 


Polymorphonuclear leucocytes showed wide fluctuation, sometimes increasing 
and at other times decreasing. A composite curve for the total series shows 
an irregular horizontal line (Fig. 2). 

Lymphocytes.—Lymphocytes in contrast to the polymorphs tended to show 
consistency in variation. 

Fig. 2 shows a composite graph for the total series. It will be seen from 
the graph that there is marked lymphocytosis immediately following electro- 
narcosis, persisting for 5-15 minutes and tending to return to the resting level 
by 30 minutes. 


1949.] BY LINFORD REES, M.D. 167 


From 30-90 minutes there is a tendency for a fall in the number of circulating 
lymphocytes, with a gradual return to the resting level by 2 hours. 

There are thus two distinct parts of the curve : 

1. Lymphocytosis during the first 15 minutes after electronarcosis. 

2. Lymphopenia at 14-2 hours afterwards. 

Lym phocytasis.—A similar lymphocytosis has been noticed after E.C.T. 7 
Felici (1940), who found a lymphocytosis starting 5 minutes after electro- 
convulsion and lasting 30-45 minutes afterwards. Carse and Slater (1945) 
similarly reported a systematic rise in lymphocytes within the first 15 minutes 
of E.C.T. The authors do not discuss the possible explanation of their 
findings. 

lt seems probable that the mechanisms producing the lymphocytosis will 
be similar in both electronarcosis and E.C.T. 

Tne following processes are possible explanations for the lymphocytosis : 

1. Increase of total circulating blood elements due to depletion ot blood 

reservoirs. 

2. Abstraction of fluid from the blood. 

3. Specific increase of circulating lymphocytes. 

Frostig and co-workers (1944) found an increase in both red and white 
cells in dogs during electronarcosis, but they found that the difference in the 
dried weight of corpuscles before and after electronarcosis was too insignificant 
to account for these changes in terms of fliid loss. Tue findings could in fact 
be explained by depletion of blood reservuirs, particularly the spleen, as a 
result of sympathetic stimulation during electronarcosis. 

Tnis release of leucocytes from blood reservoirs, together with those from 
the unused capillaries, particularly of the lungs and liver, would probably 
explain the increased polymorphonuclear leucocyte level and possibly account 
for the lymphocytosis. 

If the increase of lymphocytes and polymorphs were due to the same process, 
viz., depletion of blood reservoirs and from unused capillaries, one would expect 
to find a parallel fluctuation. This, however, is not so, as polymorphs showed 
wide fluctuation and variability, sometimes increasing and other times decreas- 
ing. The lymphocytes, on the other hand, showed a consistent and relatively 
more marked increase during the first 15 minutes. It seems probable, therefore, 
that the early lymphocytosis is mamy du: to a specific increase in the number 
of circulating lymphocvtes. 

Drinker and Yoffey (1941) point out that an increase in the level of lympho- 
cytes in the blood can follow— 

I. Entry of lymphocytes into blood stream in increased numbers while 
the number Jeaviag is ‘unchanged (active lymphocytosis). 

2. Entry of lymphocytes into blood in normal numbers, but with an 
exit numerically less than normal so that there is a retention of lympho- 
cytes (relative lymphocytosis). 

Process (2) ex hypothesi should be a gradual process, and theretore not 
applicable to our present problem of explaining the sudden lymphocytosis. 

Diinker and Yoffey (1941) maintain that lymphocytosis of sudden onset is 
probably mechanically determined. In the case of electronarcosis a possible 


168 PHYSIOLOGICAL CONCOMITANTS OF ELECTRONARCOSIS, (Jan. 


mechanism would be an increased flow of lymph conveying lymphocytes 
formed in the lymph nodes to the blood stream mainly via the thoracic duct 
and right lymph duct. ` 

It is well established that increased lymph flow can be caused by— 


I. Muscular activity. 
2. Increased venous pressure. 


Both these conditions occur in electronarcosis, the more important 
factor probably being muscular activity according to Rous (1908). 

Increased venous pressure together with anoxaemia and increased blood 
CO,, increase lymph flow by facilitating permeability of capillary wall. 
Increased venous pressure would be present during the first stage, but its 
action and that of increased blood CO, is unlikely to be marked not only 
because of their transience, slight degree and short duration in electronarcosis, 
but because, as Maurer (1940) has shown, increase of lymph only occurs when 
oxygen saturation of the blood falls to 75 per cent. of the normal and when 
CO, is increased to 10 volumes. 

In view of these considerations it was clearly desirable to carry out a 
control experiment under identical conditions except that the patient, instead 
of undergoing electronarcosis, was made to do what was estimated to be at 
least a comparable amount of exercise (stepping on and off chair ro times). 
It was found in fact that a 30 per cent. lymphocytosis was produced during 
the first.15 minutes, with return to resting level in 30 minutes. 

In view of these findings it is considered that the lymphocytosis immediately 
foJlowing electronarcosis and electroconvulsive therapy is of mechanical ongin, 
and resulting from increased lymph flow caused mainly by muscular activity. 


Lymphopenic Part of Circulating Lymphocyte Curve. 
' Lymphopenia may be due to— 
1. Diminished entry of lymphocytes into blood stream with normal 
rate of exit. 
2. Normal rate of entry with increased exit rate. 

There is no evidence to suggest that there is a diminished rate of entry of 
lymphocytes into the blood stream during this 4~-2-hour period after electro- 
narcosis due to mechanical or other causes. The fact that a fall in lymphocyte 
level does not occur during the corresponding interval after muscular exercises 
is against mechanical explanation, as is the fact that the lymphopenia was 
unaffected when the muscular factor was diminished by tubocurarine. The 
reason for the fall must therefore be looked for in factors which accelerate the 
exit of lymphocytes from the blood stream. 

The fate of the lymphocyte has been a subject of controversy among histolo- 
gists and physiologists for many years. Rich (1936) emphas'zed 13 years ago 
that the complete ignorance of the function of the lymphocyte was one of the 
most humiliating gaps in all medical knowledge. It has now been established 
that the blood lymphocytes are replaced at least twice a day. The following 
theories have been put forward to explain this high rate of replacement : 

I. Progenitor of other blood cells —Maximow (1931) thought the lymphocyte 
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gave rise to all other types of blood cells. Yoffey believes that the excess 
lymphocytes are transformed erythrocytes. 

2. Excretion into lumen of alimentary canal was a theory advanced by 
Bunting and Huston (rg2r), and has not gained general support. 

3. Return to lymph glands.—Sjoevall (1936) maintained that lymphocytes 
passed out of blood stream into tissue spaces and returned to lymph nodes by 
lymphatics. It is difficult to account for disposal of all the lymphocytes in 
this way, since the number of lymphocytes in the lymph entering a gland is 
one-tenth that of the lymph leaving it. Herberg (1922) maintained that lympho- 
cytes returned to the lymph gland in the afferent capillaries, and were eventually 
destroyed by the macrophages of the germinal centre. 

Ehrlich (1946) in a review of the subject thinks Herberg’s theory the most 
satisfactory, and could account for the exit from the blood stream of the large 
numbers involved. The lymph glands would therefore be the birth-place and 
graveyard of the lymphocyte. 

Recently White and Dougherty (1946) have shown from animal experiments 
that the disposal of lymphocytes is controlled by the adrenal cortex. Injections 
of both pituitary adrenotrophin and cortical extract produced lymphopenia in 
animals. They have identified the responsible corticosteroid as I1-oxy- 
corticosteroid. Six hours after the injection the germinal centres of the lymph 
nodes became oedematous and filled with degenerating lymphocytes and 
nuclear debris. 

The interesting question now arises whether the fall in circulating lympho- 
cytes noted in the 4-2-hour period after electronarcosis is due to increased 
adreno-cortical activity after electronarcosis. There is evidence that the 
diencephalic pituitary mechanism is stimulated by electrotherapy. Thus 
Hemphill and Reiss (1942) found an increased excretion of 17-ketosteroids 
after electrical convulsion. As estimation of I1-oxycorticosteroids is very 
dithcult, it would be of interest to carry out estimation of 17-ketosteroids as an 
index of adrenal cortical activity after electronarcosis therapy and, if practicable, 
to carry out parallel lymphocyte counts in order to clarify the question. If it 
were found that increased excretion of 17-ketosteroids was accompanied by a 
fall in the number of circulating lymphocytes, it would support the view that 
the fall in lymphocyte level, after electronarcosis, was due to increased activity 
of the adrenal cortex. l 

These and other findings indicate the need for further research into the 
physiological, biochemical and endocrinological concomitants of electro- 
therapeutic procedures, in order to determine whether the changes have any 
prognostic value, or can help in the elucidation of the precise mode of action 
of these empirical methods of treatment. 


SUMMARY. 


I. Physiological changes accompanying electronarcosis used in the treat- 
ment of a group of 30 schizophrenics are described. 

2. Cardiovascular changes consist of cardiac arrest and irregular bradycardia 
in the first stage and a considerable rise in blood pressure in the second stage. 
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The cardiac inhibition is regarded as being due to vagal overactivity, and the 
rise in blood pressure a sympathetic effect. The rise in blood pressure is of 
such a degree that it might constitute a danger in hypertensive patients. 

3. Rise in blood-sugar level was found to occur after electronarcusis. The 
degree of tise shows considerable variation with the same individual at different 
treatments. Available evidence suggests that the rise in blood sugar is due 
to the stimulation of the sympathetic-adrenal mechanism. 

4. A variety of autonomic changes were noted clinically, indicating intense 
stimulation of sympathetic and parasympathetic parts of the autonomic 
nervous system during electronarcosis. 

5. No significant changes were found in cerebrospinal fluid. 

6. Electronarcosis was found to have marked effects in the blood picture. 
A polymorphonuclear leucocytosis sometimes occurred, but was not constant, 
and sometimes a decrease in number was found. Lymphocytes showed a 
consistency in fluctuation with electronarcosis. A marked lymphocytosis was 
found within the first 5 minutes after electronarcosis, which was maintained 
for about 15 minutes with a return to a normal level in 30 minutes. During 
the 4-2-hour period after electronarcosis a steady fall below the resting level 
was found. ; 

7. The available evidence suggests that the early lymphocytosis is due to 
mechanical causes, probably muscular activity causing an increased entry of 
lymphocytes into the blood by increasing lymph flow to the blood stream. 
The causation of the lymphopenia is less clear. Recent work on the regulatory 
action of 11-oxycorticosteroids on lymphocyte blood level is discussed, and the 
possibility of the lymphopenia being attributable to increased pituitary- 
adrenocortical activity is considered. 
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THE VALUE OF ANTHROPOMETRIC INDICES IN THE 
ASSESSMENT OF BODY BUILD. 


By Linrorp Rees, M.D., B.Sc., M.R.C.P., D.P.M. 


Regional Adviser in Psychiatry, Wales and Monmouthshire. 


THE assessment cf a patient’s bodily habitus has now become an important 
part of clinical investigation in many medical fields. 

In general medicine, body build has been fuund to have a significant relation- 
ship with such conditions as peptic ulcer and gall-bladder disease (Draper, 
1924). In the field of psychiatry body build has been shown to have an 
association with the type of mental illness, to influence its progress and to 
determine response to treatment. It has been shown that the linear type of 
body build in particular, has an affinity with schizophrenia whereas the 
broad or lateral types of body build tend to be associated more with manic 
depressive psychosis (Kretschmer, 1921). A broad type of body build in 
schizophrenia has been found to be associated with a shorter duration of illness 
than in those with narrow types of habitus (Betz, 1942) and is considered to 
be a factor of good prognostic significance in the insulin treatment of schizo- 
phrenia (Freudenberg, 1941). Further significant relationships between 
body build, neurosis and personality are referred to later. These findings 
emphasize the importance of taking into account the physical constitution 
as an integral part of the total eech both in physical and psychological 
medicine. 

There are two main methods of assessing body build: 

1. Somatoscopy. 
2. Somatometry. 

Somatoscopy is the assessment of a person’s bodily habitus by visual 
impression. It was the method mainly used by Kretschmer (1921) who 
stated ‘‘ the tape measure sees nothing.” Somatoscopy as a scientific pro- 
cedure has inherent disadvantages. Firstly it docs not lend itself to accurate 
quantitative assessment and secondly bcing a subjective procedure there is 
no certainty of agreement by different observers. The method is therefore 
unsuitable for most scientific investigations as it does not permit of repetition 
and validation by other workers. 

Somatometry includes anthropometric measurements taken directly on 
the body or on standardized photographs. 

From such measurements various indices of body build have been devized. 
A comprehensive list of such indices is given by Tucker and Lessa (1940). 
It would seem ‘that the empirical considerations have determined the construc- 
tion of manv of these indices, some of which are of doubtful validity. 

Empiricism has hitherto been unavoidable, as criteria for determining 
inductively which measurements are most discriminative in delineating physical 
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types have been lacking. Many of the indices have been based on typological 
theories, e.g. Viola’s index and modification of it by Wertheimer and Hesketh 
(1926) are based on the hypothesis of Viola (1933) that the relative growth 
of limbs and volume of trunk are interdependent. Tne longer the Jimbs the 
smaller the trunk volume and giving a microsplanchnic type, and vice versa, 
the shorter the limbs the larger the trunk giving the macrusplanchnic type. 
This hypothesis cannot be regarded as being adequately validated. 

{f the hypothesis were correct one would expect a high negative correlation 
between height (or leg length) and trunk volume, i.e. the numerator and 
denominator of the index. Svmphysis height and an index of trunk volume 
(Sagittal chest diameter x chest diameter transverse x trunk length) was 
calculated on 100 soldiers and was found te be — 0:147, — :097. This negative 
correlation is small and not statistically significant. This finding therefore 
tends to throw doubt on the validity of the primary assumption underlying 
Viola’s index. 

A number of indices have been based on the Kretschmerian. theory of 
types using the subjective criteria thought to be useful in differentiating types. 

Some investigations have used a circular method of reasoning. Firstly, 
contrasting types of physique (e.g. leptosomatic and pyknic) are segregated 
by visual inspection into groups and measured. The measurements are then 
compared and those showing the greatest differences used in forming indices. 
The disadvantage of this method is that it is merely providing an objective 
method of discriminating individuals subjectively segregated into contrasting 
groups of bodily architecture and that it cannot prove either the existence or 
nature of discrete types in the general population. This method has been used 
to the best advantage by Erik Stromgren (1937), who by the method of Least 
Squares was able to determine which measurements in combination most 
efficiently discriminated the types of physique segregated by impression. 
From this investigation resulted the well known and useful anthropometric 
index of Stromgren, which is a function of stature, transverse chest diameter, 
sagittal chest diameter (vide appendix). 

The ideal method of approaching the problem, avoiding the above mentioned 
disadvantages, would seem to involve using the following essential steps : 

1. The analysis of the variations in body build in the normal population 
by objective inductive methods in order to determine whether there is 
any evidence to support the type theory of body build. 

2. The determination of the factors accounting for the variations in 
body build. 

3. The determination of the measurements that correlate most highly 
with such factors. 

4. The combination of these measurements in a convenient and practic- 
able index to measure efficiently bodily habitus. | 

The technique of Factor Analysis, which had been used with success in 
the study of intelligence and personality, afforded an inductive approach to 
the study of the variations in body build and was first used for this purpose 
by Burt (1937). Burt’s pupils, Cohen (1938) and Hammond (1942) carried 
out similar factorial studies on Jewish and Welsh groups respectively. 
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Rees and Eysenck (1945) carried out a factorial analysis of the intercor- 
relations of 26 physical measurements on a group of 200 soldiers successively 
admitted to Mill Hill Emergency Hospital, London. 

Each measurement was correlated with the others, giving a total of 200 
intercorrelations. The table of intercorrelations was analysed by Burt’s 
Multiple Factorial technique using the simple summation method. All the 
measurements were found to be positively correlated, indicating the presence 
of a general factor determining the absolute magnitude of each measurement. 
This is a general factor of size determining variations in bodily size as opposed 
to bodily proportion. 

When the effect of this factor was removed from the table of intercorrelations 
it was found that some measurements were positvely correlated and others 
negatively. The residual correlations were found to be statistically signi- 
ficant and further analysis revealed a bipolar factor having positive correlation 
with length measurements and negative correlations with breadth, width 
and ci-cumferential measurements. This factor determines two contrasting 
physiques, the relatively long and narrow and the relatively short and broad— 
corresponding to the linear and lateral types of Stockard (1923) and the ‘‘/ongi- 
ligne ”’ and "" briviligne’’ types of French authors. Factorial analysis therefore 
demonstrates that there are two main factors responsible for the variations in 
human physique. 

1. Well marked general factor governing growth in all directions. 
2. Bipolar factor determining disproportionate growth, preponderantly 
either in length or breadth. | 

The findings therefore confirm the existence of tendencies to certain forms 
of body build in the general population. 

The results of the analysis also enable us to discover which measurements 
correlate most highly with these factors. It was found that suprasternal 
heizht and bicristal diameter were most highly saturated with the first factor 
and stature and transverse chest diameter most highly saturated with the 
type factor. 

Physical typology is a complex subject and the ideal method for its assess- 
ment of body type would be the computation of a regression equation of all 
or many measurements duly weighted according to the type factor. This 
method is unwieldy as it would involve taking many measurements and carrying 
out tedious calculations. 

For practical purposes it is desirable to have an index containing the least 
number of measurements compatible with efficiency. In our analvsis two 
measurements were outstanding in their correlation with the tvpe factor, 
viz.: stature and transverse chest diameter, and they were combined in the 
following ratio as an index of body build. 


Stature x 100 
~ Transverse chest diameter x 6° 


Transverse chest diameter was multiplied by 6, as stature on the average 
is about six times as large as transverse chest diameter and multiplying by 100 
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gives a convenient figure with a mean value near 100. This was the index 
adopted and was found to be useful in practice. Some would prefer using the 
ratio: 
Transverse Chest Diameter 
Stature 


as the coefficients of variation of these measurements differ. 

For similar reasons some statisticians would advocate the use of standard 
measure in preference to absolute measure. The use of standard measure 
makes the index of lesser practical usefulness as it complicates its calculation. 

In order to determine whether computation in standard measure was 
desirable, the index value calculated in absolute measure was correlated with 
its value calculated in standard nieasure. The tetrachoric correlation co- 
efficient was found to be + -94. This correlation is so high that the more 
complicated computation by standard measure is not considered necessarv. 

A similar factorial investigation of female physique has been carried out 
by the author and the detailed results will be published later. It was found 
that female body build could nut be measured by a simple ratio of measure- 
ments and a regression equation of four measurements was calculated by Aitken’s 
method of pivotal condensation (Thompson, 1939) from the results of factorial 
analysis. 

Regression equation = -5g stature + -47 symphysis height — -31 chest 

circumference — -64 hip circumterence. 


Classification of Physical Types. 

The question of the existence of phvsical types has aroused interest in 
medical and other fields since Hippocrates described two antithetical types—- 
the habitus phthisicus, a narrow tvpe of body build and thought to be associated 
with susceptibility to tuberculosis, and a contrasting type, the habitus apop- 
lecticus, regarded as having an association with cardiovascular disorders. 

Since this time numerous classtications have appeared, such as the 
dizestive muscular and respiratory cerebral types of Rostan (1828); the 
rachitic, carcinomatous and scrophulous-phthisical types of Beneke (187X) ; 
the digestive, muscular and respiratory cerebral types of Sigaud (1944) ; Macro- 
splanchnic, Normosplanchnic and Micresplanchnic types of Viola (1933); the 
Pyknic, athletic and leptosomatic types of Kretschmer (1921); Endomorphic, 
Mesomorphic and Ectomorphic types of Sheldon (1940); and the Lepto- 
morphic, Mcsomorphic and Eurvmorphic types of Rees and Eysenck (1945). 
The majority of classifications are based on a dichotomy in physique with 
two antithetical types as extremes and with intermediate types in some classi- 
fications. 

If we take the above classifications of physical type as indicating the 
existence of discrete and mutually exclusive types we find little evidence to 
support this view when we plot the frequency distribution of varous indices 
among normal and other groups. 

Fig. r shows the frequency distribution of the Rees-Eysenck index among 
1,000 soldiers. 
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It will be seen that the distribution is along a normal curve with some 
tendency to positive skewness but that there is no evidence of bimodality or 
multimodality. What we find is a gradual transition from the extreme lepto- 
morph to the extreme eurymorph, that is a contiauous variation in physique. 
The demarcation of physical types is therefore arbitrary and the actual de- 
marcation points taken by us were at one standard deviation above and one 
= standard deviation below the mean. 
| What we do, in fact, measure by anthropometric indices is a tendency | 
towards certain ranges of body build or the position of the individual in a 
normally distributed leptomorphic-eurvmorphic continuum. This concept 
emphasizes the futility of using impressionistic diagnosis of physical type for 
scientihc purposes and checking by statistical methods. 

© 
Correlation between Various Indices. 

Ciocco (1936) pointed out that not only were we ignorant of the principles 
underlying the construction of various tadices but we did not even know the 
degree to which they correlated with each other. 

The calculation of the intercorrelations of various indices is not only of 
intrinsic interest but in certain circumstances could afford a method of evalua- 
tion. Thus, if we could intercorrelate, say 10 different indices taken in a 
group of individuals, and if these indices were constructed with different 
measurements, we could carry out a factor analvsis on the matrix of inter- 
correlations. Any significant correlations would presumably be due to a 


LOD ANTHROPOMETRIC INDICES IN ASSESSMENT OF BODY BUILD, [Jan., 


“common factor which should in this case be the factor determining somatic 
hatitus, as this is what the indices were supposed to measure. This factor 
would correspond to the general factor of factorial studies of intelligence. If 
factorial analysis revealed a general factor it would be possible to determine 
the saturations of the various indices with this factor. Those indices having 
the highest saturation with the factor should be the most valid ones in dis- 
criminating phys‘cal types. 

Thirteen indices of body build were calculated on a group of I00 soldiers. 
Most of the indices were selected from the list given by Tucker and Lessa 
(1940) and were chosen because they contained the measurements taken on 
our group. The list therefore does not necessarily comprise a representative 
sample and it will be seen that many of the indices are made up of similar 
measurements—stature and chest circumference are included jn many indices 
and this will result in high correlation between these indices. The fact that 
stature and chest measurements are common to so many indices certainly 
influences the resulting correlations and these indices will naturally tend to 
be highly correlated with the general factor. Thus, the method here cannot 
be used as a means of validation but only as a means of determining the degree 
of correlation between various indices. : 

It will be seen from Table I that the Rees-Eysenck index correlates highly 
with the other indices with a first factor saturation of -76. The following 
indices correlate highly with others: Brugsch, Pignet, Stromgren, Wertheimer 
and Hesketh, Rees and Eysenck, Marburg B. Stature /Sagittal chest diameter 


TABLE I. 
£, 
d d 2g 
KI ER H y 
CEET 
x dé ZS zen ld ZZ ES £ 
S o sg 2 F ge te Z ZS È Fy fF 
ZS a 2 u [3 Bi r 2 aj m Fy E 
> E 2 E Z $2 26 E Ẹ 328 8 EE E 
S 5 SS ap Eë € f SES Së $ 
%2 8 s & # 2 32 2 6 å 2 SZ ž 
1. Rees-Evsenck I 2 3 4 5 6 7 8 9 Ip II 12 13 
Index S e 0 -36 +66 64 68 +71 75 sou '78 soit o 76 bt 
2. Bornhardt, A. 
Index e , °36 0 51 209 '53 3I A0 "Ai? 55 21 II 65 33 
a. Marburg, B. 
Index 66 at o 44 ‘66 Dä 66 :22 64 34 0 64 -66 
4. Wigert’s Index 64 +29 °*44 0O 6 59 -65 op ‘64 IO °32 °74 “77 
5. Pignet’s Index , "D 53 66 D o 49 66 +38 ‘go @ o9 90 °65 
6. Stature — 
Sagittal Chest 
diameter . . °7r ‘3I Dä '*59 A0 o *Q2 o "67 -09 ob Do -+8 
7. Wertheimer and 
Hesketh (Morpho- 
logical) Index . +75 A0 +66 -65 -66 -92 o o 73 12 o 76 -8r 
8. Rolrer’s Index . "O04 *42 +22 op +38 o o o "26 +39 '1I7 E dis 
9. Brugsch’s Index . -78 +55 -+64 +64 ‘yo +67 +73 +26 o 32 «+12 90 68 
to. Lucas and Pryor’s 
Index x , ‘OL äi 24 IO ai og 12 39 +32 oO “34°39 33 
tr. Martin’s Index , Oo "II o äi og -08 o ‘17, EE o “17, +38 
12. Pignet Ver Vaeck 
Index S . *76 +65 +64 +74 #+90 -60o +76 +30 op +39 17 O “79 
13. Stromgren Index . ‘8r +33 66 +77 65 Bo 81 mo 68 +33 38 +79 o 


First Factor Saturation. 
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and Wigert’s index, whereas the indices of Martin, Lucas, Pryor, Rohrer 
and the Bornhardt A index correlate to a low degree with the others and 
clearly do not measure the same thing. 


Comparison of Indices with Somatoscopic Grading. 


The author classified somatoscopically and grouped 100 soldiers into 7 
grades according to descriptions given by Kretschmer and others, varying 
from the extreme pyknic to the extreme leptosome. 

Various indices measured independently were correlated with the somatos- 
copic grading. The Rees-Eysenck index was found to have the highest cor- 
relation and had an index of forecasting efficiency of 73 compared with the 
next best, the Stromgren index which had an index of forecasting efficiency 
of 42 (Rees and Eysenck, 1945). 

Thus the Rees-Eysenck index reproduces the subjective grading of the 
anthropometric worker more faithfully than other indices, and therefore 
provides an objective method which can effectively replace somatoscopic 
grading. 

It is not claimed that the Rees-Eysenck index is the most ideal index statis- 
tically. As mentioned earlier, a regression equation containing all or most of 
the measurements would undoubtedly be more accurate, but would be of little 
value from a practical point of view because of its cumbersome construction 
and the labour involved in computation. 

The ultimate value of any index will be determined by its practical useful- 
ness. 

Interesting findings have resulted from the use of the index in the study 
of personality and neurosis. In an earlier investigation by Rees and Eysenck 
(1945), a group of 450 soldiers successively admitted to Mill Hill Emergency 
Hospital were classified by means of the index into Jeptomorphs, mesomorphs 
and eurymorphs. It was found that leptomorphs tended to have anxiety, 
depression and obsessional symptoms, whereas eurymorphs showed a greater 
tendency to hysterical symptoms. The investigations were extended by the 
author to a total of 1,100 soldiers and these findings were confirmed. 

In a study of effort syndrome, Rees (1943) found that effort syndrome 
patients, as a group, were more leptomorphic than normal control groups. 
Furthermore, comparison of leptomorphic effort syndrome patients with 
eurymorphic effors syndrome patients showed the leptomorphic patients 
showed greater constitutional predisposition whereas the eurymorphic effort 
syndrome patients had effort intolerance precipitated usually by extrinsic 
factors, and was of recent origin as a rule. The leptomorphic patients were 
of the ‘constitutional effort syndrome "` variety with life-long history of 
effort intolerance, neuroticism and hypochondriasis. | 

These interesting correlations between body build and neurosis are not 
high enough to be of diagnostic value, but indicate the presence of complex 
inter-relationships between constitutional and extrinsic factors in the develop- 
ment of neurosis and emphasize the importance of taking body build into 
account in the assessment of total personality in psychiatric illness. 
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APPENDIX. 
Indices of Body Build. 

Pignet Index = Stature cm. (chest circumference, cm. + weight, Kgm.) 
Morphological Index is a modification of that of Wertheimer and Hesketh 
(1926) : 

Symphysis height x To’ 


Transverse chest diameter x sagittal chest diameter x trunk length’ 


Stromgren Index = — -04 stature + -127 transverse chest diameter + 
-56 sagittal chest diameter. 
The following indices are quoted by Tucker and Lessa (1940). 


Mudie = oe oe oe 
e Weight 


; Chest circumference x r00 
Brugsch s Index = ae ore 


Weight x r00 


KONSE ~ Stature x shoulder breadth x sagittal chest’ 
Symphysis height 
nee ~ Chest circumference x anterior trunk height 
Bi-iliac diameter x 1,000 
Pignet Ver Vaeck = Weight + chest circumference x 100 
Stature 
` Bicristal diameter 
SC = Shoulder breadth ` 
Leg Length 
Marburg, B. = eee oi ae ee 


(Transverse + sagittal chest diameter)’ 
x trunk length x shoulder breadth 


SUMMARY. 


1. The methods of assessing somatic habitus are discussed, and the prin- 
ciples underlying the construction of various anthropometric indices are con- 
sidered. 

2. The use of factor analysis as an inductive method for providing relevant 
data for the construction of indices in the form of ratios and regression equa- 
tions 1s described. 


— 


1949. | BY LINFORD REES, M.D. 179 


3. A simple ratio of stature and transverse chest diameter, based on the 
results of factorial analysis, was used in a group of 1,100 soldiers and no evidence 
of types in this sense of descrete and disparate categories was found. Body 
build was found to be normally distributed along a leptomorphic-eurymorphic 
continuum in which the individual’s position can be ascertained by the index. 

4. A selection of anthropometric indices, taken on a group of too soldiers, 
were intercorrelated and factorized. For reasons given the method could not 
be used for validation, but enabled the degree of correlation between various 
indices to be measured. 

5. Correlation with somatoscopic grading showed that the subjective 


procedure of somatoscopy can be effectively replaced by the GEESS method 
of using the index. 


6. The use of the index in the stay of personality correlations of physique 
in effort syndrome and other neurosis patients is described. 
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NUCLEOPROTEIN IN THE NERVE CELLS OF MENTAL PATIENTS : 
A CRITICAL REMARK. 


By A. MEYER, M.D.(Bonn) and M. MEYER. 


From the Department of Neuropathology, Research Laboratory, Maudsley Hospital, London. 
[Received 11 November, 1948.] 


@ 
HypénN and Hartelius in a recent monograph (1) described nerve cell 
abnormalities which they consider to be characteristic of mental disease. 


Their investigations were based on biopsies obtained during prefrontal leu- 


cotomy carried out in Ir psychotic patients, 10 of whom belonged to the 
schizophrenic group. The biopsies were investigated by means of the ultra- 
violet microscope and the results compared with brain material from normal 
patients fixed a few hours after death. Two types of abnormal nerve cells 
were found in the psychotic patients: one type is narrow and shrunken with 
corkscrew-shaped apical process and appears dark in the photographs in 
contrast to the other type which is swollen and appears light in the photo- 
graphs. Both these cells lacked polynucleotides in their cell bodies and 
=- contained only a small amount of other protein substances, as shown by the 
ultraviolet absorption spectra. 

Mainly on the strength of this finding the authors instituted a treatment 
of mental patients with malononitrile, a substance which they consider from 
experiments on rabbits to stimulate the formation of nucleoproteins in nerve 
cells. 

In view of the interest aroused by the cytochemical work of the Stockholm 
school in general, the findings mentioned above are bound to have practical 
repercussions, It is for this reason that we wish to draw attention to the fact 
that the two cell types described by Hydén and Hartelius in the frontal lobes 
of psychotic patients can be readily demonstrated in biopsy specimens from the 
brains of mentally normal patients and normal animals. Greenfield (2) has 
pointed out how often this biopsy phenomenon has been wrongly interpreted 
as a pathological change in animal experimental work. A number of biopsy 
specimens from non-psychotic patients investigated by us a few years ago 
(3) showed without exception these two types of cells. They were not found 
in post mortem specimens from one of these patients who died a short time 
afterwards. This clearly indicates that the changes must have some relation 
to the conditions associated with biopsy. Whether they indicate the state 
of activity of different neurons at the time of death as referred to by Greenfield 
(2) or are merely fixation artefacts (4, 5 and 6), their value as evidence of mental 
disease is most doubtful. 

For technical reasons we have not been able to carry out investigations 
with the ultraviolet microscope, but the attached illustration demonstrates 
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that the ordinary Nissl stain clearly brings out the identity of these two types 
of “cell degeneration ’’ in our biopsy material with those illustrated in the 
monograph. | 


7 


The two nerve cell types commonly seen in biopsies of the human cerebral cortex. 
Nissl stain. X 380. 


Our criticism is directed exclusively against the conclusions drawn from 
comparison of biopsy and post-mortem material, a criticism of which Hydén 
and Hartelius were aware but which they dismissed on theoretical consider- 
ations. It does not reflect upon the application of the cytochemical method 
as such to problems of psychiatry. 
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ANATOMICAL CORRELATES OF IMPROVEMENT AFTER 
LEUCOTOMY.* 


By T. McLarpy B.Sc., M.B., D.P.M., and A. MEYER., M.D.(Bonn.) 
From the Department of Neuropathology, Research Laboratory, Maudsley Hospital, London. 


OuT of 95 leucotomy cases of which the brains and clinical records have 
been collected at this laboratory, 45 were cases with post-operative survival 
of over 5 months, and more than 20 of these showed some degree of clinical 
improvement. Such numbers now make worth while an attempt to ascertain 
whether or not any attribute common to the lesions is a prerequisite to clinical 
improvement ; whether or not the degree of improvement tends to vary with 
any qualitative or quantitative feature of the lesions; and whether or not 
any such relationship between lesions and improvement which is revealed 
holds good in equal degree for each of the main types of functional psychosis. 
Over 20 of the same 45 cases had a recorded post-operative change of per- 
sonality, so that relationship of post-operative personality change to the 
leucotomy lesions can conveniently be investigated in the same group of cases. 
Only some general findings concerning the personality change will, however, 
be touched on in the present paper. 

Apart from previous publications from this laboratory (Meyer and Beck, 
1945 ; Meyer and McLardy, 1947; Meyer, McLardy and Beck, 1948; Meyer 
and McLardy, 1948) no study at all comparable involving post mortem deter- 
mination of the actual lesions created, has appeared in the literature. Since 
some of the cases included in the group under review here have been described 
in part in previous publications it should be mentioned that minor discrepancies 
occur between the description of the same case in successive papers due to the 
- continuous recheck of material and extension of histological investigation. 


MATERIAL AND PROCEDURE. 


Fifty cases were eliminated from the present study on account of post- 
operative survival of less than 5 months’ duration, because such brief survival 
does not permit reliable evaluation of the clinical results and in practically 
all such cases undesirable physiological sequelae tend to obscure the picture 
of the mental state (see Meyer and McLardy, 1948). A further three cases 
were rejected on account of inadequacy of either the clinical data or the brain 
material, a fourth on account of severe neurological sequelae obscuring any 
changes in the mental state throughout a nine months survival period, and 
a fifth because it was an isolated case of epileptic psychosis. This left 40 
cases suitable for investigation of correlations between the lesions and clinical 
improvement (and personality change). 


* This paper was to have been read by A. Meyer to the International Conference on Psycho- 
surgery held in Lisbon trom 3rd-7th August, 1948, but owing to unforeseen circumstances 
could not be presented in full. 
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For each of these 40 cases the following data were tabulated : serial number, 
sex, nature of illness, pre-operative duration of illness, previous physical 
therapy, age at operation, plane of left and right cuts (see Diagrams 14 and b), 
segments of white matter (see Diagram 2) seen to be involved on macroscopic 
and microscopic inspection or shown to be damaged from histological study of 
retrograde cell changes and gliosis in the dorsomedial and anterior nuclei of. 
the thalamus,* nature and duration of post-operative improvement if any, 
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DIAGRAM 14.—‘‘ M ” is the normal plane of cut aimed at in the “ blind ” operation. The 
plane tabulated in each case is frequently a mean, for often the final lesion was cystic 
and frequently it was oblique to the coronal plane. 


post-operative personality change (graded roughly for severity as indicated 
by plus and minus signs), survival period and cause of death. Premorbid 
persopality had perforce to be omitted on account of the inadequacy of its 
reporting in the majority of case records, most of which were compiled during 
the war years. 

The cases were then divided into the three clinical groups of Predomin- 
antly Affective Conditions (Table I), Mixed mainly Paranoid Psychoses with 

* This thalamic check was done especially in cases with small lesions situated posteriorly 
in or close to the anteriof thalamic radiation, using the analysis of the cortical projection of 
especialy the dorsomedial nucleus described and illustrated at the International Meeting 
arranged by the Nederlandsche Vereeniging voor Psychiatrie en Neurologie in 1947 (Meyer, 


McLardy and Beck, 1948), and since then elaborated by data (not yet published) from a total 
of 30 hemispheres. 
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onset after 35 years of age (Table II), and Schizophrenia with onset under 
35 years of age (Table DD. In each of these three tables the cases were 
divided into an upper “Improved Group ” and a lower ` Unimproved Group. 
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Diacram 16.—The same planes viewed from the mesial surface of the brain. 


D1aGRaM 2.—D, dorsal segment; M, middle segment; V, ventral segment ; C, cingulate 
segment ; stippled area, central segmeut. 


The improved cases are arranged roughly in order of grade of improvement. 
The unimproved cases are listed simply in serial order. The resultant dis- 
tribution of cases is as follows : 


1949. | BY T. McLARDY, M.B., AND A. MEYER, M.D. 185 


Improved. Unimproved. Total. 
Predominantly Affective Conditions ; II ; 4 i 15 


Mixed, mainly Paranoid, E 6 6 ; 12 
Schizophrenias . d S ‘ 5 i 8 g 13 
Total cases . ; ‘ ; 22 ; 18 : 40 


It should be emphasized that the quality of improvement which is being 
dealt with here is not representative of improvement after leucotomy in 
general. The-present cases are not a “ fair sample ’’ because they are, with . 
few exceptions, cases who never left or lost touch with the mental hospital 
in which they were treated. If only autopsy investigation could be obtained 
on a more substantial sample of much improved cases who have died at home 
or in a general hospital, important information could quickly be derived 
towards solving the pressing practical problem of the optimum lesions for the 
optimum result in each type of case. Failing such material, the present less 
well-improved cases can still be graded among themselves and differentiated 
from the unimproved in such a way as to reveal, more slowly and laboriously, 
at least tentative pointers towards any general principles involved. 


ANALYSIS. 


A preliminary survey of the cases reveals four general points of note : 

I. The cases in Tables I and II consist essentially of involutional illnesses. 

2. Three of the Affective cases rank higher in improvement than any of 
the Mixed Psychoses, of which: two in turn rank higher than any of the Schizo- 
phrenias, so that from the range of improvement as well as the number of 
improved cases in each of the groups one would expect any clinico-anatomical 
correlations to show up most clearly in the Affective Group, least clearly in 
the Schizophrenic Group. 

3. There is no coronal segment which is always bilaterally* involved 
whenever improvement occurs. The central segment comes closest to being 
so, if due allowance is made for the fact that a plus in the column for the middle 
segment often implies only very limited damage by the leucotome entry track. 

4. The average total number of segments involved (7-9 out of a possible 
10) in the whole 22 improved cases is much greater than in the whole 18 un- 
improved cases (4:6), involvement of individual segments being relatively 
highest for the central one. 

One general point not demonstrated by the tables is that there was no 
difference in the quality of the histopathology of the leucotomy scars between 
the improved and unimproved groups as a whole, appearances in individual 
cases varying consistently in accordance with the length of time since operation. 
Another point is that general histological investigation of the unimproved 
cases showed no evidence of independent organic cerebral conditions which 
might have militated against improvement. 

" Except in enumerating the total number oi segments involved, no account of unilateral 


damage of segments is taken in this paper because of the generally accepted principle that 
prefrontal lesions must be bilateral to produce physiological or psychological effects. 
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TABLE I.—Predom 
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S Bas therapy. © i 2 
£ a Mid. ` 
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66 . F. . Affective psychosis with de- . 2 . None . 25 . M. M . + + + 


pression, compulsive 
thoughts, impulsive out- 
bursts and many hysteri- 
cal features 

71 . M. . Depression with delusions of . 7 . None . 63 . M. P. . — + + 
poverty and ruin l 


18 . M. . Recurrent depression with . 7 . None . 66 . M. AJM.. — + + 
hypochondriacal delusions ) 
and depersonalization. 

10. F. . Impulsive psychopathy with . 4+ . ECT.. 25 . M M . —— Tt 
hysterical features includ- Cardz. 
ing outbursts of rage Insul. 


44 . F. . Recurrent agitated depres- . 3  . Phren. . 43 . A. A. . + + ++! 


sion with hypomanic E.C.T. 
swings pe 
9 . M. . Depression with hypochon-. 4 . None . 37 . M. MIP.. + — tt, 
driacal delusions and 
depersonalization 


39 . M. . Depression with hypochon- . 3+ . None . 64 . AJM. AJM.. + + SSC 
driacal delusions and 
strong hysterical features. 


Manic-depressive with strong . 16 . E.C.T. . 68 .A.J/M. AJM.. ++ 4+ | 


86 . F.. 
hysterical features and 
mild hypochondriasis 
62 . F. . Agitated depression with de- . 3 . None . 67 . A A se + ki 


terioration 


67 . M. . Agitated depression with. 7 . None . 65 .A./M. AJM... — + +t 
` paranoid delusions and ` 
auditory hallucinations 
during excited phases . 
78 . F. . Manic-depressive with mild . 6 . Insul. . 35 . P. MJP.. +- + + 
paranoid ideas j 


35 . F. . Agitated depression with. 2 . ECT. . 63 . M. Ma a —- = Tr 
vague nihilistic and per- Insul. . 
secutory delusions 

46 . M. . Recurrent depression with . 3+ . Cardz. . 50 . M. M. . — + +t 
. tense feelings of suppressed E.C.T. 
aggression | 

47. F. . Recurrent depression with . 2+ . E.C.T. . 42 .M/P Po. —— +7 
hypochonariacal features 


87 . M. . Agitated depression with. 3 . None . 64 . M. M . Ft 
delusions of unworthiness | 
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Segments involved. 


Cing. 


aa, 
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e ss . Cheerful and free from mental 
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Post-operative improvement. 


symptoms throughout sur- 
vival. Discharged to san- 
atorium after 6 weeks 


Discharged home cheerful and 
sl. overactive. Started new 
job. Sudden relapse during 
attack of carbuncles 

Became cheerful and lost 
anxiety about delusional 
ailments 

Milder, less frequent and 
shorter outbursts. Dis- 
charged home after 1 yr. 
8 months. 

‘len months normal mood, 
then relapsed and developed 
paranoid delus. and aud. 
hallucinations 

Six months’ disappearance of 
delns. anc much diminished 
deprsn., then complete re- 
lapse with aud. hallucns. 

Eight months less worried 
about delus., then relapse 
witb progressive detertn. 

Evening out of mood swings 
and less tendency to worry 


Lost all resistiveness and 
agitation ; slightly less de- 
pressed 

Less depressed; noisy out- 
bursts greatly reduced in 
frequency and duration 


More even in mood until 
death 


=- ++ -+ 
D + + — = 
+ ++ -- 
+ ++ -- 
- ++ == 
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Nope 


Normal mood for three weeks, 
then complete relapse 


One month very cheerful then 
relapsed rapidly and de- 
tertd. during termnal yr. 

One month less depressed and 
agitated, then complete 


relapse 
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oe 3 Survival period. 
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Cause of death. 


Phtbisis. 


CO Suicide. 


Coronary 
thrombosis. 


Septicaemia. 
Phthisis. 


Status 
asthmaticus 


Purulent 
bronchitis. 
? Uraemia. 
Carcinoma of 
uterus. 
Carcinoma of 


pancreas. 


Phthisis. 


CO Suicide. 


Carcinoma of 
cervix. 


Lung abscess. 
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Serial No. 


37 


64 


14 


75 > 


go . 


20 


2I . 


26 . 


27. 


38 


74 - 


Nature of mental illness. 


Paranoid psychosis with vis- . 


ual and auditory hallucina- 
tions and outbursts of 
violence ; no deterioration 


Paranoid psychosis with aud. 
hallucns., grandiose del- 
usions and violent out- 
bursts; gross deteriora- 
tion 


. Paranoid psychosis with out- 


bursts of maniacal excite- 
ment; no deterioration 


Paranoid psychosis with vis- 
ual and auditory hallucns. 
and manic-depressive 
swings; no deterioration 

Paranoid psychosis; negat- 
ivistic, suspicious, autistic ; 
no deterioration 


. Paranoid psychosis; no de- 


terioration 


TABLE II.—Mixed, Mainly Paranoid, Psy 


4 Pre-op. duration 
wa of illness. 


3¢ 


Previous 
physical 


therapy. 


E.C.T. 


None 


Cardz. 


E.C.T. 


Insul. 


E.C.T. 
Insul. 


Age at operation. 


A 
a 


62 


44 


54 


39 


37 


Plane of cut. 
mam ceca, 
L. R. 
P P. 
M. P. 

A./M. M. 
M. M./P. 
A. A./M 
M. M 


Segments vol 
eege 


Dors. Mi 
a em? 
L R. L. 
+ + + 
e + + 
+— + 
-— +H 

o 
+-— + + 
— — + 


some alternating stupor 
and excitement; no de- 
terioration 


lucinosis and manic- 
depressive features; no 
deterioration 


‘Paranoid psychosis with . 


, Paranoid psychosis with hal- . 


Paranoid psychosis with hal- . 


lucns. and impulsive out- 
bursts; no deterioration 


, Paraphrenia (delusions of 


reference, aud. hallucns., 
violent outbursts and 
grandiose features; no 
detericration) 


, Paranoid psychosis with 


some alternating stupor 
and excitement; no de- 
terioration 


, Paranoid psychosis with 


impulsive outbursts and 
manic depressive features; 
no deterioration 


I3 


. E.C.T. 


, None 


, E.C.T. 


None 


None 


None 


47 


61 


44 


54 


68 


54 


ANM. A./M. . 


M. M. 
P. P. 
P. P. 
P. M. 
A. A.JM. 


+— + 
-— + 
-- + 
++ + 
-- + 
-- + 
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üh Onset Over the Age of 35. 


Segments involved. 


Post-operative improvement. 


More tractable and employed 
more usefully throughout 
survival. 
became inconspicuous. 
Granted parole 

One year less aggressive. 
Lucid intervals (with 
E.C.T.) and cleaner until 
death. 


Quiet and well-conductea with 
no evidence of delusions for 
9 months, then complete 


relapse 


Four months normal mood 
and loss of hallucinations, 
then complete relapse with 
profound depression 

Two months more sociable ; 
9 months less hostile, then 
relapsed into pre-operative 
state 

Slightly less evidence of de- 
lusions of persecution for 
2 years, then became worse, 
with aggressive outbursts 
and auditory hallucns. 


Hallucinations `. 


MEYER, M.D. 


+ Post-operative 
+ persity. change. 


ow 


Gi 5 Survival period. 


4} 


189 


Cause of death. 


Lobar 
pneumonia. 


Lobar 
pneumonia. 


` 


Chronic 
nephritis. 


Phthisis. 


Duodenal ulcer. 


Co-operative and brighter for 
3 weeks, then gradually 
relapsed and deteriorated 


Two months slight improve- 
ment, then full relapse 


Six weeks quiet and friendly, 
then complete relapse 


Four months very slightly 
less aggressive, then re- 
lapsed and deteriorated. 


None 


One month moderately well 
conducted, then relapsed 
and slowly deteriorated 


2} 


d 


32 


32 


d 


34 


Lung 
Gangrene. 


Cardio-vasc. 
degeneration. 


Pneumonia. 


Circ. failure. 


Carcinoma ot 
oesophagus. 


I9g0 ANATOMICAL CORRELATES OF IMPROVEMENT AFTER LEUCOTOMY, [Jan., 


TABLE IIL—Schizophrenia Wit 


$ S 
SE 2 
N f mental illn TS Dea S 
: ature of men ess. E= physi 
$ E Shee apy S Plane of cut. Segments in 
"e i £ a Dors. 
N 77) yrs. < L. R. L. R L 
57 . M. . Paranoid schizophrenia with . 1 . Cardz. . 23 M. NM . +- + 


hysterical features; no 
deterioration s 


6r . F. . Paranoid schizophrenia: im- . 7  . Insul. . 37 . M. Ma . + + + 1 
pulsive ; unemployable; no E.C.T. 
deterioration 


94 . F. . Paranoid schizophrenia with . 2} . Narcos.. 22 .M./P. M . + + +- 


delusions of reference and Insul. 
auditory hallucinations ; E.C.T. 

violent ; hysterical element; 

no deterioration 


60 . F. . Schizophrenia with delusions . 4+ . Insul . 24 . M M kA + + 
of sinfulness and promin- E.C.T. 
ent obsessional symptoms; 
slight deterioration 
63 . F. . Catatonic schizophrenia with . 20 . None . 47 . AJM. M . + + ++ 
delusions of persecution i 
and auditory hallucina- 
tions during excited per- 
iods ; considerable deter- F 
ioration l 


Catatonic schizophrenia with . 20 . None . 43 . A. A. . ++ + 
grandiose and persecutory 
delus. and aud. halluncs. 
during excited phases ; de- 
teriorated 
Catatonic schizophrenia with . 12 . Cardz. . 32 . A. A. zb bk + 
grandiose delus. and aud. 
halluc. during excitement ; 
severely deteriorated 
Catatonic schizophrenia with . 21 . None. . 51 . M. ) ` em ze + 


| 
many delusions and aud. 
i 
+ 
| 
+ 


A 
= 


12. M. 


S 
S 


hallucns., deteriorated 

Paranoid schizophrenia with . 25 . None . 50 . P. P. . =- + 7 
aud. hallucns.; autistic, 
mildly depressed; no de- 
terioration 

Schizophrenia with violent . 3+ . ? , 35 .M/P PB . es e + 
outbursts; severely deter- 
iorated 

Schizophrenia with delus. of . rr . None . 37 . M. M . +- + 
reference, auditory halluc. 
and catatonic features ; 
severely deteriorated 

Hebephrenic schizophrenia; . 18 
inaccessible for last 3 
years; deteriorated 

85 . F. . Hebephrenic schizophrenia; . 9 . E.C.T. . -30 . M. A . e + 

no deterioration 


ai . M. 


36 . F. 


3 
3 


8r . F. None . 47 . P. MIB, +— + 
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Onset Under the Age of 35. 


Post-operative improvement. 


Discharged 5 weeks after 
opertn. Absence of delus. 


of persectn. while living and. 


working away from home 
for 1 yr. Then almost com- 
plete relapse ` 

More amenable, less disturbed 
by his delusions and occu- 
pied making toys through- 
out survival 

Four and a half months clear 
of delus., 6 months’ relapse ; 
9 months moderate recov- 
ery, then severe relapse 
until death ro months later. 
Discharged during remis- 
sions 

Slightly less evidence of com- 
pulsive iaeas for 4 months 
then complete relapse 


Two and a half months well 
behaved, showing sense of 
humour and occupied in 
handicrafts, then relapsed 
completely 


-+ Post-operative 
+ persity. changee 


X $ survival period. 


2% 


e «rf 


IQI 


Cause of death. 


Hypoglycaemic 
coma. 


Sub. bacter. 
endocarditis. 


Broncho- 
pneumonia. 


Electro- 
narcosis, 


Chronic 
phthisis. 


Segments involved. 

Vent. Cent. Cing. 
beggen —_— a, 
L R. LR L. R. 
++ ++ +- 
++ ++ -- 
++ ++ ++ 
t+ ++ ++ 
} 

t+ ++ -- 
| 

++ ++ tt 
+t- ++ +4 
++ ++ -- 
-- ++ -- 
++ ++ +H 
Tt ++ -- 


None 


None 


None 


More reserved and shy than 
ever 


None 


None 


None 


None 


++ 


I$ 


d 


Status 
epilepticus. 


Phthisis. 


? Uraemia. 


Myocard. 
degeneration. 


Phthisis. 


Myocard. 
degeneration. 


Second 
leucotomy. 


LOS ANATOMICAL CORRELATES OF IMPROVEMENT AFTER LEUCOTOMY, (Tan. 


Any further gross comparison of the whole 22 improved cases with the 
whole 18 unimproved cases is unprofitable in view of the divergencies in 


findings between the different clinical types of cases. Further analysis has ` 


therefore been carried out by clinical groups. 


Predominantly Affective Conditions. (TABLE I). 


On the clinical side the only conspicuous difference between the improved 
II and the unimproved 4 is that a much larger proportion of the former, in- 
cluding the three best improved, had not had the benefit of previous physical 
therapy. 

On the anatomical side the most striking difference between the improved 
and the unimproved is the much higher average total number of segments 
involved in the former (6-7) than in the latter (2-8). If one discounts the middle 
segment for the reason given above, this higher frequency is seen to hold for 
bilateral involvement of each of the segments, but in different degrees. It 
is most marked in the central segment, somewhat less in the ventral, still 
less in the dorsal and least in the cingulate segment, where in fact the damage 
is only twice bilateral (and actually on both sides in each case involves only 
area 32 and not area 24). Within the improved group the better improved 
have, on the whole, more posterior and fuller cuts. Another feature is that the 
four best improved have bilateral involvement of the ventral segment. 

The cases in the unimproved group would indicate that bilateral super- 
ficial damage to the white matter (and cortex) of either area 45 (Nos. 35, 46 
and 87) or the insula (No. 47) is insufficient to cause more than transitory 
improvement in what are generally agreed to be favourable types of case for 
leucotomy. 


Mixed, Mainly Paranoid, Psychoses with Onset Over the Age of 35. 
(TABLE II). 


No suggestive trend is discernible in the incidence of any of the clinical 
data of recognized prognostic value. The only anatomical differences of note 
between the improved 6 and the unimproved 6 is the slightly higher average 
total number of segments involved and the very appreciably higher frequency 
of bilateral involvement of the central segment in the former. Within the 
improved group there is again, as in the Affectives, a tendency for the better 
improved to have more posterior and fuller cuts. Two of the three best 
improved cases have bilateral involvement of the ventral segment. 

No. 26 in the unimproved group would indicate that bilateral interruption 
of substantial numbers of fibres coursing through the external capsule is 
insufficient to cause more than transitory improvement in a prognostically 
favourable type of case. 


Schizophrenia with Onset Under the Age of 35. (TABLE ITI). 


In this group there is a major clinical difference between the improved 5 
and the unimproved 8, in that the latter contain wholly chronic and mostly 
deteriorated cases while the former contain only one such. This, together 
with the low grade of improvement, renders it of very dubious value to observe 


| 


| 
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that the improved cases have in general a more extensive isolation of pre- 
frontal cortex when the plane of the cuts and their extent are considered to- 
gether, or to note that of the individual segments those with notably higher 
frequency of bilateral involvement in the improved group are the ventral and 
dorsal segments. In the four cases with bilateral involvement of the cingulate 


segment the damage extended into area 24 on each side in all except case 
No. 94. | 


Personality Change. 


A feature not very readily appreciated from Tables I-III is that there is 
a strong suggestion of relationship between the severity of post-operative 
personality change and certain of the segmental data listed. A separate 
analysis of all cases where the recording of the personality change can be 
accepted as probably reliable is summarized in Table IV* and shows clearly 


TABLE IV.—Summarized Analysts of the Lesions in Relation to Different Grades 
of Post-operative Personality Change. 


Segments of white matter involved in the leucotomy lesions. 


Post-operative Dee 
personality change, Bilat. dors. Bilat. mid. Bilat. vent. Bilat cent. Bilat. cing. ee 
seg. seg. Seg. seg. seg. BS. 
+-+ (11cases) . 19% . oos . 73% + 91% 9% + 7'2 
-} (10 cases) . 40% i 80%, : 40% . 66% : 10% 5'5 
— (14 cases) ; 14% i 86% S 7% S 21% s o% 3'4 


that the severity of the change tends to vary directly with the total number 
of segments involved, and particularly with bilateral involvement of the central 
and ventral segments. The more detailed analysis of anatomical correlates 
of personality change is described and discussed by the present writers in a‘ 
separate paper (Meyer and McLardy, in press). 


DISCUSSION. 


Although the difference is outstanding only in the Affective group, there is 
in each of the clinical groups an appreciably higher average total number of 
segments involved in the improved cases than in the unimproved ones. In 
the Affective and Mixed groups this principle likewise obtains between the 
best improved and the less well improved cases, and in addition the best 
improved have, on the average, more posteriorlył placed cuts. When cog- 
nizance is taken of the fact that most of the improved cases had only very 
moderate prognostic potentialities, all these findings seem to point clearly to 
one general principle, namely that clinical improvement in such circumstances 
varies directly wıth the total amount of prefrontal cortex isolated from its 
connections. 

At the same time the figures point to the fibres which run in the central 
segment as being those whose cutting matters most of all, at least in affective 
and mixed paranoid conditions. This would still be in conformity with a 


* The vase of epileptic psychosis is included in this Table. 
t It should be borne in mind that by the methcd of selection practically all cases with 


bilateral involvement of premotor or posterior orbital cortex or the basal ganglia have been 
excluded from this study. 
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quantitative principle, since thalamic fibres to and from all other segments 
tend to collect in this central region. Its full involvement in a posterior plane 
will sever most fibres coursing between the thalamus and prefrontal cortex. 
In progressively more anterior cuts the fibres travelling in it will become pro- 
gressively more only those connecting with regions near to the frontal pole 
(areas 1G, 46 and anterior parts of areas 9, II, 12, 47 and 32). In cuts at a 
middle plane (i.e. the commonest plane of cut in the best improved cases in 
this series) such rostrally connected fibres will already constitute a high pro- 
portion of the fibres in the central segment. This is of considerable interest 
in the light of recent American clinical reports such as the preliminary one bv 
Heath and Pool (1948) where substantial improvement occurred in two psy- 
chotic cases after cortical resection limited to dorsal parts of areas I0, 46 and 
g, and Freeman’s (1948b) report of a high rate of favourable response in over 
a hundred cases (including early schizophrenics) after transorbital lobotomy 
which he considers isolates essentially these same regions of cortex. Whether 
this simply means that in more suitable, especially earlier, cases than most 
of the present series, cutting off the poles happens to represent the optimum 
amount of isolation of prefrontal cortex, or whether a more specific factor 
comes in, cannot as yet be decided. 

Heath and Pool and Freeman, as mentioned, attribute special therapeutic 
significance particularly to the dorsal aspect of the rostral region. The present 
analysis, of admittedly still limited material, would tend to put emphasis 
rather on its orbital aspect. The five best improved cases (Nos. 66, 71, 18, 
Io and 65) in the whole series, for instance, have all bilateral involvement of 
the ventral segment. Nevertheless, within the present series there are several 
instances of considerable improvement where the bulk of the orbital white 
matter was completely spared, and Freeman and Watts (1947) describe a 
case of involutional melancholia where spectacular improvement followed 
lesions Which almost entirely spared the orbital regions. 

A further point of interest is the negative one that finer anatomical analvsis, 
not recorded in the tables, shows that in no instance within the whole series 
of 40 cases did the ventral lesion encroach upon the agranular cortex in the 
postero-medial part of the orbital region (Beck, in press) which probably 
contains cortex homologous to the monkey's area 13, which is known to be 
closely related to autonomic function. 

The few instances of bilateral involvement of area 24 suggest that it is 
only this part of the cingulate segment which entirely fails to correlate with 
improvement. This disaccords with Ward's (1948) suggestion, derived from 
work on animals, that ablation of area 24 might benefit psychotic patients, 
and so tallies with recent American experience (W. Freeman: perscnal com- 
munication’ which tends to show that bilateral circumscribed ablation of area 
24 has no ameliorative effect, and actually severe physiological consequences. 
Whether the bilateral damage to area 24 might explain the unusually poor 
response to full cuts in a strongly obsessional patient such as Case 60, must 
remain conjectural until more such material has been investigated. 

The clinical factors which have been remarked upon, and doubtless others 
not recorded, no doubt also play their part in improvement (and its absence) 
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"in this series and may be the most important prognostic factors in a few of the 
cases. So little detail is known of the premorbid personality in the majority 
of the cases that it is futile to search for any relationship with improvement. 
No valid comment based on this material can therefore be made on Stengel’s 
(1948) impression that improvement depends materially on the maturity of 
the premorbid personality. 

The post-operative personality change in this series of cases would appear 
to have the same anatomical correlates as has the clinical improvement, 
except that it is perhaps related still more strongly to bilateral damage to the 
ventral segment. Hence one would expect, and there is, in the series a high 
correlation of personality change with improvement. This of course does 
not necessarily imply that the personality change causes the improvement, 
although in fact such a tentative conclusion was come to by Frankl and Maver- 
Gross (1947) from clinical observations. Whether the positive correlation 
with involvement of the ventral segment is significantly higher for personality 
change than for improvement is too fine a point to be determined from 
the unsvstematic clinical observations available in this series of cases, but 
certainly it has for long been held that the orbital region is peculiarly related 
to at least the euphoric type of personality change. Close attention will 
continue to be paid to this important practical matter in further studies. 

The most general result that comes out of the present study is therefore 
that the gross amount of isolation of prefrontal cortex {rom its white matter 
is an important correlate of clinical improvement (and personality change) 
after prefrontal leucotomy. This result, it should be emphasized, is derived 
trom, as a whole, poor clinical material. In cases of better prognostic poten- 
tality than in the majority of the present series more circumscribed and more 
rostral lesions may well constitute the optimum amount of damage. Heath 
and Pool’s and Freeman's results seem to confirm that in fact such is the case. 
These authors suggest further that a principle of selective localization applies 
to such minimal lesions. They emphasize importance of dorsal parts of the 
rostral cortex. The tentative results of the present analvsis would point 
rather to the ventral parts of the rostral cortex being the more important, 
at least in affective and mixed psychoses. From the descriptions and illus- 
trations given in Freeman's papers (19454, b) one gains the impression that, 
contrary to his own emphasis, transorbital leucotomy actually cuts more ventral 
than dorsal fibres. 


SUMMARY. 


(1) There is strong evidence that, in at least predominantly affective con- 
ditions and mixed mainly paranoid psychoses, improvement varies, among 
cases of equally moderate prognostic potentiality, directly with the amount 
of prefrontal cortex isolated from its white matter. The same tendency was 
observed in the schizophrenias, but owing to their low level of improvement 
and the lack of suitable unimproved cases for contrast no reliable trends could 
be derived from those in the present series. 

(2) No evidence is found of anv segment of white matter the bilateral 
involvement of vhich is indispensable to improvement. The central segment 
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comes nearest to being such a region. This may still be simply an expression 
of the general quantitative principle. Since, however, at the commonest 
level of eftective leucotomy cuts in this series the central segment contains a 
high proportion of fibres connecting with the more rostral regions of prefrontal 
cortex, the finding does not contradict recent evidence, derived from selected 
cases with better prognostic potentiality than most of the present series, of 
good results after circumscribed resection or (transorbital) leucotomy—with 
the qualification that the present analysis points to rather greater importance 
of the orbital than of the dorsal aspect of the rostral regions of the cortex. 

(3) There is no evidence that bilateral involvement of area 24 or of the 
agranular part of the posterior orbital region contributes to improvement : 
on the contrary it seems if anything to militate against improvement. 

(4) The anatomical correlates of post-operative personality change would 
appear to be roughly the same as those of post-operative improvement, with 
perhaps some additional emphasis, in the former, on isolation of orbital cortex. 
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TRANSORBITAL LEUCOTOMY. 
By G. W. T. H. FLEMING, M.R.C.S., L.R.C.P., D.P.M., 


Physician Superintendent, Barnwood House, Gloucester, 
AND 


D. G. PuiLurs, M.B., Ch.B., N.Z., F.R.C.S. 


THE operation of transorbital leucotomy recently described in the Lancet 
by Freeman (1948) was originally devised and carried out by Fiamberti in 
1937 very soon after Moniz had introduced the original operation of leucotomy. 
Meyer, Beck and McLardy (1947) have shown that degeneration of the central 
portion of the pars parvicellularis of the dorso-medial nucleus of the thalamus 
was correlated with a lesion involving areas 9, ro and 46 in the middle frontal 
gyrus. The transorbital method might now be said to follow almost logically 
on the work being done at the Columbia Presbyterian Medical Center and at 
the Greystone State Hospital, New Jersey, by a team of 96 (!) collaborators. 
Brodmann areas g and ro and in some cases part of area 46 of the cerebral 
cortex are removed by an open bone-flap operation. This work is still in its 
infancy, and is not yet published apart from a summary by Nolan Lewis (1948). 
The entire project is to be described in a volume, The Human Frontal Lobe, 
to be published at an early date. | 

Heath and Pool (1948) reported bilateral resection of areas g and Io in 
four cases using pentothal and then nitrous-oxide oxygen. The operation 
averaged five and a half hours, compared with the fifteen minutes or less (even 
7:5 minutes !) required by the ordinary leucotomy. No complications developed, 
and there was no post-operative period of apathy or retardation so often seen 
after leucotomy. Two of the four cases made a social recovery. 

Freeman found that there was less disturbance of the personality after 
transorbital leucotomy ; there was only occasionally the indolence and tactless- 
ness found after leucotomy. (The post-operative disturbance is not nearly so 
severe as after leucotomy, and in the case of female patients the fact that the 
head has not to be shaved at all is a great advantage.) In some cases there 
was a period of elation followed by a return of symptoms and then a slower 
and steadier improvement. He also thinks that transorbital leucotomy renders 
patients more responsive to electro-shock therapy. The most striking change 
he noticed was an increased friendliness and sociability, due to the removal of 
emotional tensions. Fixed delusions and hallucinations are rather resistant 
to treatment, and motor compulsion and tics are little affected. 

Severe emotional dilapidation is the.most outstanding contra-indication to 
the operation, with schizophrenic psychoses of long-standing next in importance. 
The obvious conclusion from the success of removing areas 9 and 10 is to try 
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and undercut these areas, and so do without the lengthy operation of more 
than five hours. Fig. x shows the area of cerebral cortex removed, and Fig. 2 
the position of the cut made by transorbital leucotomy underneath these areas, 


Fic. 1.—Showing area of cortex removed by topectomy. + 


Fic. 2.—Showineg area destroyed by transorbital leucotomy. 


and so severing many of the fibres running to the median nucleus of the 
thalamus. 

Freeman found, after operating on more than too cases by the transorbital 
method, that the results were much the same as after the better known opera- 
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tion of prefrontal leucotomy. He found a rapid recovery in a number of cases 
which had not responded to intensive electric-shock treatment and other more 
conservative measures. So far his mortality-rate has been mil, as against an 
average mortality in leucotomy of about 3 per cent. He does not give any 
figures as to the occurrence of epileptic fits after the operation. The neuro- 
surgeon purist will no doubt expect a higher rate of epilepsy after an instru- 
ment has been driven through the orbital plate, with the consequent risk of 
spicules of bone being raised and of small adhesions forming between the dura 
mater and the cerebral cortex. ‘The risk of infection would appear to be small. 
Freeman does not report any cases, and in our small series we have met none. 
All cases as a prophylactic are given sulphadiazine 4 grm. in four separate 
doses before the operation and again after it. 


l Ara Duration of Date of 
S illness. leucotomy. 

E. M. P— . Depression . 57 . 2years . 5.xX.48 . Improved. 
D. M-- : o 55 « 4» , 28.x.48 . Recovered. 
M. W. G— . Se a "Be OF 45 , 13.x.48 . Improved 

E.A.C P . 75 . I year . 13.x.48 . e 

F. A. W.— . 6 . 73 . 4years . I7.vili.48 . Ge 

H G— . Paranoid . 47 . I year . 31.viii.g8 . Recovered. 

schizophrenia 

R. M. H— . Ditto . 43 . 6years . 22.vii.48 . Improved. 
A.L.W— . Catatonic . 33. 4 ,, . 22.vii.48 . Worse 


The technique followed in our eight cases was personally demonstrated 
and has been published by W. Freeman (1948). 

Where possible, the position of the leucotome inserted to its final depth of 
7 cm. has been checked by lateral X-rays before extraction of the instrument, 
and this has been found to correspond with the line of the coronal suture, 
though constant alignment needs some practice. Some varying degrees of 
resistance have been encountered in piercing the bony roof of the orbit. It 
was likely in at least one case that the outer angle of a large frontal sinus was 
penetrated, and this has been demonstrated in practice on a cadaver. The 
hazard of infection is obvious, and although no such complication has been 
recorded, it is considered advisable to have a preliminary X-ray to exclude 
active nasal sinusitis. It has been found extremely difficult to avoid con- 
tamination of the leucotome by the lid margins. These may be protected by 
a self-retaining eyelid retractor. (Pre- and post-operative sulphonamide has 
been adopted as a prophylactic measure.) : 

The danger of serious damage to intracranial blood-vessels with this 
“blind ” operation appears to be small, as the orbital surface of the frontal 
lobe is relatively avascular. - However, intravenous pentothal anaesthesia was 
used in place of electroconvulsive shocks in two cases with vascular hyper- 
tension, because of the increased risk to cerebral vessels with post-convulsive 
congestion. Freeman comments on the possibility of damaging deep vessels 
if the leucotome is moved too far—a risk also present and doubtless greater, of 
course, with major leucotomy. 
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CONCLUSIONS. 


Of the 8 cases, 2 have recovered completely and very quickly, 4 of the 
depressed patients are very much better, 1 schizophrenic of long standing is 
much improved and the other appears to be worse. 

All of these cases were of bad prognosis, and 7 out of the 8 have shown 
improvement varving from apparent recovery to distinct improvement. 

From a surgical point of view 2 could not have been operated on by ordinary 


leucotomy without great risk. 
The cases described as improved have shown great improvement, but are 
not yet considered well enough to go home. 


CASES. 


E. M. P—, aged 57, widow, housewife. Had been depressed for some time. 
E.C.T. as an out-patient early in 1947, and subsequently admitted in December for 
some more. Aftera further 12 fits she was allowed to go home for domestic reasons. 
She slowly lost ground again, and was seen and the question of a leucotomy dis- 
cussed with her. She agreed to have it done, and came into hospital on 2.x. 48. 
There was nothing abnormal physically ; blood pressure 136/86. She was very 
depressed, worried, and said she regarded leucotomy as her only hope. 

5.x.48: Transorbital leucotomy under E.C.T. She developed a marked tachy- 
cardia afterwards, but otherwise her post-operative course was uneventful. After 
three days said she felt perfectly well and ready to go home and do her housework. 
At times a little emotional and inclined to cry. 


D. M—, female, aged 55, single, housekeeper; one of nine children; one 
brother died in Winson Green Mental Hospital in 1924.. Described as hysterical 
and stubborn. Lived with and looked after a very domineering old mother from 
the age of 25 until she was 51. She then became depressed and complained of 
noises in her head and insomnia; became untidy when she had previously been very 
tidy. During the past four years has had E.C.T. always with extreme cyanosis. 
Whilst at home she has made three attempts at suicide with sleeping tablets, and 
before admission 9.i1i.48 was found unconscious again, having taken an overdose 
of sleeping tablets. Slowly inproved, but began to relapse and become depressed, 
continually talking about the unhappy years she spent with her mother. 

On 28.x.48 transorbital leucotomy under E.C.T. Post-operative course 
uneventful. Showed considerable confusion for first few davs—wanted to “ let 
air out of her hot water bottle ” and succeeded in flooding her bed. Improved 
very quickly after this and became cheerful and bright, saying that she had not 
felt so well for years and that life at last was a pleasure. 


M. W. G—, aged 62, single, physiotherapist ; one of seven children. An aunt 
had “ bouts of depression.” Was always highlv strung and suffered from migraine. 
Gave up work in 1929 as too exhausting. Had a nervous breakdown in 1945, was 
depressed and could not sleep. During next three years had treatment in several 
nursing homes and hospitals, including courses of E.C.T. on two occasions. Con- 
dition varied, but little progress, and was admitted to Barnwood House 20.ix. 48 
for leucotomy. On admission there was little to be found abnormal on physical 
examination, except a blood pressure of 220/130, which would ordinarily rule out 
any question of leucotomy as much too dangerous. The patient was depressed 
and agitated, complained ot great loss of power of concentration and inability to 
think. Continually picking her face. 

13.x.48: Transorbital leucotomy under pentothal anaesthesia. No post- 
operative complications. Still depressed and agitated and still picking her face. 
Had to be catheterized on three or four occasions during the ensuing fortnight. 
The systolic blood pressure came down to 150 on 6.xi.48. Became wet and 
remained so until 23.xi1.48. Has continued to improve steadily, gaining weight, 
and has reached the stage of “ going to dances.” 
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E. A. C—, female, aged 75, widow ; no family history of insanity. Had always 
been of a depressive type, and for past few months had shown depressive symptoms— 
querulous and fault finding, agitated, asked if someone could give her a dose of 
poison. 

30.ix.48: Admitted to Barnwood House. On examination showed no phvsical 
abnormality except very severe arterio-sclerosis and a blood-pressure of 196/96. 
Says life is quite hopeless and that she cannot recover ; is depressed and agitated, 
and wants to be poisoned. Again not a case for ordinary leucotomy. 

13.x.48: Transorbital leucotomy under. pentothal anaesthesia. Returned 
from Bristol in a cheerful mood and with no discomfort. Was confused for a tew 
days, but no incontinence. When the confusion disappeared was still rather 
depressed but not agitated, and smiled when asked about having some poison. 
Took an intelligent interest in things going on around her, and quite astonished her 
relatives when they came to see her. Discharged. 


F. A. W—, female, aged 73, widow; no family history. Had been confused 
for some time ` wandering round her house saying “Oh !” at frequent intervals, 
unable to answer questions or give a connected account of herself. She was 
admitted to Barnwood House as a temporary patient 14.vul.45. She made no 
progress and was certified on 25.x.45 as she was deemed to have regained volition, 
but was still very depressed and agitated. She remained in this depressed state. 
Her physical condition was not good ` she had a considerable degree of arterio- 
sclerosis, but her blood-pressure was only 112/76. 

17.vili.48: Transorbital leucotomy under pentothal anaesthesia. Post-opera- 
tive course uneventful. Was somewhat confused for two or three days, but very 
much more cheerful and less agitated. She then became more depressed for a 
while, but this slowly disappeared. 


H. G—, female, aged 47 ; single, manageress in big store; one of five children. 
A brother stated to have a “ nervous disorder.” Has always been introspective, — 
and was regarded by the rest of the family as the ‘‘ odd " member. No interests 
outside her work. Was “ engaged ” at 24, but fiancé proved to be married ` this 
made her very bitter. Had a previous nervous breakdown in 1938-39 and was 
treated by her family doctor at home. Menstruation always difficult and ceased 
at 46. Six months before admission had a skin affection of her feet, which was 
treated by a competent dermatologist ; she insisted it was syphilitic. Was vague 
in conversation and brooding—had ideas of persecution and said that she was 
trapped. This slowly progressed. She said that wireless was used to read her 
thoughts, that her employers were trving to spy on her and dismiss her (not true). 
She looked old, worn and morose. She was untidy and careless in appearance and 
habits. Became difficult to deal with, then said she wanted to die—that there was 
nothing left to live for. Was deemed suicidal and was admitted as a voluntary 
Patient. On admission she was found to be hallucinated, but otherwise would not 
say much about her illness. Thought the other patients were in telegraphic com- 
Munication with her; one day said she had been cut in half. Became very de- 
pressed and wandered out of the garden, so it was decided to perform a leucotomy 
on her. 

31.vili.48: Blood pressure 160/100. Transorbital leucotomy performed after 
five successive electric fits. Her post-operative course was quite uneventful ; she 
said she felt calm and contented, and was not worrying. She continued to improve, 
her hallucinations had gone and she became cheerful and friendly. On 18.ix.48 
she left hospital and went to stay with relatives in London. Her family doctor 
expressed the opinion that he was amazed at the change in her. 

On 1.xi1.48 was seen and appeared to be happy and contented ; in good physical 
health. 


R. M. H—, female, aged 43, married. Paternal aunt said to have had a mental 
breakdown. Has always been of a worrying disposition, lacking in self-confidence 
and over-conscientious. Mental breakdown started in India in 1942. During the 
following five years had a variety of treatments in Ranchi European Mental Hos- 
pital—cardiazol, sulfosin, E.C.T., hydrotherapy, insulin coma with 52 comas, more 
E.C.T., clinestrol and secconal. Was a typical catatonic—mute, negativistic, had 
to be nasally fed, was violent, aggressively sexual in behaviour, masturbating fre- 
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quently ; mechanical restraint had to be resorted to. Improved considerably after 
the insulin comas, but still restless and idle. Dirty in her habits. Flown to England 
in June, 1948, and certified. 

_ 25.v1.48: Admitted to Barnwood House. Resisted any attempt to examine 
her, but talked quite pleasantly to nurses and doctors. Was emploved doing needle- 
work, which she does very well and concentrates on quite well. Habits not 
dirty. Expression always puzzled and always ‘‘ wanting to go over there.” Cannot 
be persuaded that she is in England. 

22.v1i1.48: Transorbital leucotomy after E.C.T. Post-operative course un- 
eventful; no incontinence. For a few davs she was brighter and wrote letters to 
her parents and sister, a thing she had not done fora long time. Doing needlework 
again, but still puzzled and somewhat unhappy at times. Subsequently continued 
to improve and has been allowed home for the day. 


A. L. W—, female, aged 33, single; no family history. Previous to admission 
had had treatment in other mental hospitals. Admitted 17.xil.45° a typical 
schizophrenic, foohsh in behaviour, laughing, grimacing and unable to sustain a 
connected conversation; volunteered the information that ‘‘ she was not right in 
the head.”’ 

22.vii.48: Transorbital leucotomy after E.C.T. No post-operative complica- 
tions; not faulty. Subsequent course rather stormy—became excitable and banged 
her head against wall, causing a large haematoma; removed to padded room. This 
excitable state continued for two months or more, and then slowly subsided. 


Our thanks are due to Prof. F. L. Golla for the use of the facilities provided 
by the Burden Neurological Institute, where all the operations were carried out. 
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CHESS AS A FORM OF RECREATIONAL THERAPY. 
By R. PaKeNnam-Watsu, D.M., D.P.M., 


Assistant Medical Officer, Lancaster Moor Hospital. | 
[Received 12 August, 1948.] 


ALTHOUGH chess sets are usually to be found in the games cupboards of the 
male wards of a mental hospital, it is a rare sight to see two patients indulging 
in this game. Nevertheless, it may be a humiliating experience for any medical 
officer to challenge a patient to a match unless he is a fairly good player. 

How is it, then, that such an enjoyable indoor pastime is not more fre- 
quently played in institutions where time is plentiful and where cross-word 
puzzle addicts are seen in plenty ? Surely the intricacies of chess should have 
a special appeal for those whose minds are absorbed with abstract problems, 
particularly schizophrenics. The fact is that this appeal is very strong, but 
the schizophrenic is by nature unsociable, and may prefer to work out imaginary 
games by himself or solve the problems found in newspapers. There are no 
organized chess "" drives ’’ for him to meet other plavers, and even if an oppo- 
nent is found, there could be little pleasure in persistently winning or losing 
against the same adversary. 

Although I have suggested that chess is a game for schizophrenics, the 
idea of having a patients’ chess team was evolved after several unsuccessful 
attempts on my part to defeat a case of recurrent mania, who for many years 
had been regarded as invincible. If no one in the hospital could defeat him, 
then someone outside had to be found who could. He was therefore taken to 
the Lancaster Chess Club and introduced to the ‘‘ top board ”? player. He 
lost, but was put in the City team and plaved for them regularly throughout 
the season. In the meantime our games, which were played in the open ward, 
had aroused considerable interest among the bystanders ; several other players 
were discovered, and new players were taught by the experts. Moreover, the 
frequent appearance of Mr. A—’s name in the local paper stimulated a hunt 
for further talent. 

In due course a match was arranged between an “ A ” team from the City 
club and eight patients. The result was a draw (4 wins each), and the evening, 
which was concluded with food, tea and speeches, was a social success. 

It was now obvious that such matches had to continue, and I seldom 
passed a party of male patients in the grounds without being plagued by the 
question of ‘‘ When’s the next match?’’ Fortunately the City of Lancaster 
possesses several organizations (clubs, factories, etc.) having their own chess 
teams, and matches were not only plaved “on the home ground ”’ but also 
“away.” The latter were very popular with the patients, who enjoved the 
outing as much as the games themselves, especially on one occasion when our 
hosts provided beer instead of tea! 

During the last winter season there were ten matches plaved against outside 
clubs. Two of these were won by teams consisting of eight or nine patients, 
but when the number of players increased to fourteen, the team as a whole 
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was found to be weaker on account of the large “ tail’’ of mediocre players. 
In the final match, however, against a teachers’ training college, we played a 
side of seventeen, which included three medical officers, and obtained a draw 
(84 points each). 

There were also inter-ward matches and knock-out competitions at Xmas 
time, but in addition to organized chess, there was regular play almost daily 
in the parole ward, with often three sets in use at the same time. 

Up to the present no attempt has been made to introduce chess on the 
female side, as the game is not generally popular with women. I have, how- 
ever, played several games with a female paraphrenic who was quite good 
until she deteriorated. 

In the table are included the bare essentials concerning patients who have 
won at least two of their individual match games against normal opponents. 
These results demonstrate that a few good players may be found among chronic 
cases of long duration, especially schizophrenics. 


Table showing Results of Individual Chess Match Games in Relation to 
Type of Mental Disorder and Chronicity. 


er Date of ate o : o Position Matches. 
Initials. Age admission. deae, Diagnosis. in team. Pied, Wor Dawa Der 

S. A— , 56. 1936 ; SS , Recurrent . 1-3 . IO 6 o A 
(captain) mania 

J. V. G. B— 47 . 1933 ‘ pg , Schizophrenia . 1-4 10 4 2 4 

H. B. B— . 66 . 1920 : eg 2 D . 2-5 10 6 o A 

R. L. M— . 68 . 1909 ; Ke : Ge 2-5 , IO 5 2 3 

WH Lan, 1937 ; bp s Ge 3-6 10 4 o 6 

E: E. M— . 60 . 11.11.47. "01. AN . Manic- 6-7 7 2 o 5 
depressive 

C. T— e AE. 1942 a . Schizophrenia . 7-12 5 2 I 2 

W. C— , I9 . I16.xi.45 . 3.vii.48 . Ce , 7-10 7 o 5 

W. A— 53 1929 go High grade . 6-15 7 2 O 5 
defective 


Although the object of this article is mainly to stimulate similar activity 
in other mental hospitals and to bring chess into line with cricket and football, 
so that inter-hospital matches could be arranged, I would like to put forward 
the suggestion that chess, from the psychiatric point of view, is not merely 
another form of recreation therapy, but that it is an intelligence test of which 
much use could be made. Supposing, for instance, a player were to play a 
series of recorded games both before and after a leucotomy, it might be possible - 
to detect changes, not only in the intelligence, but in the personality, e.g. the 
cautious player might become reckless, or the man who plays a good attacking 
game might change to a defensive policy. It would be also interesting to 
know whether Golla (1943) is correct in supposing that a leucotomized chess 
player ‘‘ would be able to see moves ahead as before.” I am already con- 
vinced, however, that an attack of insanity does not necessarily interfere with 
the competence of a good chess player. 


I wish to thank Dr. J. D. Silverston, Medical Superintendent of the hospital, 
for permission to publish this article. 
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Part II.—Reviews. 


Modern Trends in Psychological Medicine. Edited by NoEL G. Harris, 
M.D., F.R.C.P., D.P.M. London: Butterworth and Co. Ltd., 1948. 
Pp. 450. Price sos. net. 


This work is not just another systematic presentation of psychiatry, formal 
and stereotyped, but it is an attempt to capture the imagination of all thought- 
ful medical persons whether they are or are not psychiatrists. An attempt 
is made—and in most instances it is a successful attempt—to state and evaluate 
the place of psychiatry, both in relation to the individual and to national and 
even international affairs. To effect his purpose Dr. Harris has enlisted the 
help of a galaxy of talent, a British-American team, which includes among 
others Samson’ Wright (Professor of Physiology, London University), H. R. 
Hamlay (Professor of Education, London University), and J. H. Masserman 
(Assistant Professor of Psychiatry, Chicago). All of the contributors, however, 
are persons whose judgment and experience can be relied on. As in all books 
of this type there is a considerable overlap but there is no serious divergence 
of opinion. The standard set throughout is high, and while some of the 
articles will appeal more to some people than to others, yet the whole book is 
stimulating, instructive, and valuable for every practising psychiatrist. 

The opening chapters by Harris, dealing with the Psycho-somatic concept 
and the importance of the Constitutional Factor, give a clear, well-balanced 
account of modern trends. Then follows Samson Wright’s study of the 
Physiology of Emotions in which he describes in detail animal experimentation, 
and also discusses the cortico-thalamic interconnection in the light of the 
now familiar operation of leucotomy. He summarizes the physiological 
situation by stating that we cannot as yet go much further than the knowledge 
which Sherrington gave us in his “ Integrative Action of the Nervous System.”’ 

McInnes, in his consideration of Causative Factors, deals with the topic 
in terms of reaction types rather than in relation to specific factors. No one 
cause 1s ever entirely specific but must always be considered in relation to the 
constitutional background and environmental factors. He has been im- 
pressed by the physiological approach of Sherrington, Symonds and Masser- 
man, but in the end he comes down in favour of a broad-minded interpretation 
in terms of “a knowledge of personal philosophy.” Perhaps he is not so 
critical as he might be in relation to the etiological significance of the endocrine, 
biochemical and vitamin factors. Again, however, one finds an interpretative 
etiological outlook which calls for thought and consideration. 

Golla deals with electro-physiology and finds progress in electro-encephalog- 
raphy so rapid that it is almost impossible to give an accurate appraisement 
of what it is accomplishing to-day. He is inclined to speculate in relation to 
what we may expect in the future. He is in favour, during history-taking, 
of connecting the patient with an electrical apparatus so that the tension and 
emotional reaction of the patient may be recorded. He believes that every 
mental hospital or clinic should be equipped with such an apparatus. Such 
advice is very questionable. Many patients, nervously and mentally ill, are 
so suspicious, restless, perturbed, and ill-at-ease during the ordinary interview 
that it is probable that their emotional reactions would be greatly heightened 
and disturbed by a recording apparatus. There is a grave danger that clinical 
acumen and observation will soon become entirely discounted if too great 
reliance is placed on scientific aids. 

Martin James, in dealing with Diagnostic Measures, is rather unconvincing 
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He favours a much more intense subjective approach, and apparently approves 
of the psychoanalytic training both of psychologists and psychiatrists. It 
is still very problematical whether lay analysts should be allowed to practice 
medicine. 

The chapters by Grifhths on Marriage and Family Life, by Moodie on 
Child Guidance, and by Whitehorn on Psychotherapy are well written and 
informative. Stalker’s discussion of the Psychopathic Personality is almost 
the most specific clinical problem dealt with. He has done it in a comprehensive 
and satisfying manner, and emphasizes that the concept immaturity which 
forms so much of the psvchopathic state does not mean an inability to mature 
but rather the potentiality to do so provided the proper help is at hand. The 
introduction of the Criminal Justice Bul, and the development of criminological 
science should help to amalgamate the medical and legal viewpoint. That 
would indeed constitute a forward step in helping a group of people whe are 
in desperate need of assistance. 

After a series of articles—very competent articles—dealing with Mental 
Hygiene, Character Formation in relation to Education, Physical Methods 
of Treatment, Social and Group Psychotherapy, Personnel selection, Mental 
Hygiene in Industry, and Rehabihtation, the book, appropriately enough, is 
brought to a close by a chapter on Psy chological Medicine and World Affairs, 
by Jules H. Masserman. This is most ably done. Criticism is at once stitled 
by Masserman’s apologium. He states at once that he fully recognizes the 
limitation of psvchiatry—and of psychiatrists, but he believes that the study 
of individual motivations is some excuse for the psychiatrist to enter the field 
of World Affairs. The note struck, however, is not a particularly encouraging 
one. He believes that there is reason to suppose that the incidence of psvchia- 
tric disorders will rise even more rapidly in our present era of dubious “‘ peace ”’ 
than it did in war-time. Now, we do not have the stabilizing effect of urgent 
purpose and the relief of concerted group action. ‘‘ The entire world secms 
to be drifting into strangely famihar but now ominously pervasive forms of 
social psycho- -pathology—-and with no refuge in sight.” 

His principle hope for the future seems to be our ability to organize inter- 
nationally so as to combat want and fear. He urges psychiatrists to secure 
some influence on policy-making and governing bodies because our experience 
with “ anxiety ridden men ” should enable us to understand the motivations, 
fears and patterns of action of those who may be the leaders of the nation. 
That is a laudable hope, it is one which every one would like to see made 
possible, but it will require many vears before leaders are ever likely to co- 
operate with or be influenced by such a plan. 

This book is one well worthy of intensive study, it is most thought- -provoking 
and valuable. The editor should be warmly congratulated on havi ing done 
a very efhcient piece of work. In a future edition a chapter by a Psy GE 
Social Worker might be included. D. K. HENDERSON. 


The Adolescent Child. By W. D. Watt. London: Methuen & Co., 1948. 
Pp. x + 200. Price $s. Od. 


This book attempts to describe the psychological characteristics of adol- 
escents. Information is derived from other works and the author’s investiga- 
tions by means of questionaries and tests. It suffers severely from clinical 
weakness, e.g. folie à deux and neurasthenia are wrongly described and 
Stengel’s work on fugue states has made the postulation of a migratory im- 
pulse unnecessary. Adequate medical help would have eliminated such 
mistakes and made the book more readable. As it is, it contains numerous 
statements about emotional development without the theory that could 
co-ordinate them and give them meaning, and the work tends to be as dull 
as a dictionary—but not as accurate. 
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It is difficult to see for whom it is intended. It is too long and detailed 
for the parent and too elementary for the student. Perhaps there is room 
for a book on this subject provided the author shows a sound knowledge of 
psvchopathology, for the difference between the normal and the abnormal is 
mostly merely a matter of degree. ; E. S. STERN. 


Occupational and Physiotherapy. By R. H. FINNEGAN. London: The 
Actinic Press, 1948. Pp. 127. Price 6s. 


This little book is an introduction explaining the nature and scope of the 
work. There are chapters on history, training, qualifications, special fields, 
methods, equipment, departmental management, prospects, salaries, etc., 
covering each type of therapy. The writing is clear and the advice given is 
sound. There are, however, a few small inaccuracies which should be corrected 
in the next edition: most girls come from primary schools and so do not 
hold school certificate, nor is athletic skill highly correlated with craft ability 
(p. I6), artistry and proficiency in design are as necessary to the occupation 
therapist as the other qualities mentioned (p. 18), the address of St. Andrew’s 
Hospital is wrongly given in one place (p. 22), and McDougall is misspelt 
(p. 28). The statement that diabetes is often completely cured if attended to 
in time is unfortunately untrue. 

But these are minor faults, and the book is recommended to those con- 
templating a career in occupational or physiotherapy. E. S. STERN. 


Inside the Asylum. By JoHN VINCENT. London: George Allen & Unwin, 
19458. Pp. 115.. Price 6s. 


Too many books are being published in which the author describes his 
own mental illness as if it was unique and of value to the world, not realizing 
that such experiences are only too commonplace. In this case, however, 
unusual insight is shown and the psychosis is related to some of the causative 
events in an unhappy childhood. At the onset of symptoms he suffered 
unnecessarily long owing to the failure of his doctors. Such tragedies show 
how urgent is the need for better psychiatric education of the general prac- 
titioner. Some of his criticisms of mental hospitals are ill informed, but 
others, such as not being told what clothes to bring, being left hungry on 
admission, lack of privacy and quiet, and clumsy shaving, are genuine enough. 
He is grateful for the excellent psychotherapy he received. It is a pity that 
such a well told tale is marred by a sensational dust cover design by G. N. 
Finch, and an intemperate introduction by Vera Brittain. E. E STERN. 


Psychiatry. By WILLIAM C. MENNINGER, M.D. Ithaca, New York: Cornell 
University Press, 1948. Pp. xi -+ 138. Price 2S. 

These are the Messenger Lectures for 1947 delivered at Cornell University. 
Dr. Menninger gives a scholarly, learned, and readable review of psychiatric 
history, psychopathology, and social psy chiatry. His language is clear and 
effortless, and even those who are ignorant of the subject will benefit from and ` 
be interested by this volume. Indeed it is hard to conceive of the work being 
better done. The paper, printing and production are excellent, making a 
tasteful and desirable book. E. S. STERN, 


A Modern Introduction to Psychology. By Rex Knicut, RA. and Mar- 
GARET KNIGHT, B.A. Published by University Tutorial Press, Ltd. 

Price 7s. 6d. 
In a small book which sets out to introduce the university student into 
psychology, one cannot expect an adequate treatment of all aspects of this 
vast subject. Everything essential should be presented in a clear language 
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without too many technical terms and yet not cheaply popularized. Th: 
space allotted to each topic should be carefully balanced. Large parts of the 
book come close to this ideal as, for instance, the chapters on learning, memory, 
instincts, attention and others. Equally satisfactory is an outline of Freud's 
theory under the headings: Conflict, Anxiety and Guilt, the Subconscious 
and Dreams. The names of Jung and Adler should be mentioned when their 
views are discussed. Unfortunately, psychologists insist that anatomy and 
phvsiology of the nervous and the endocrine systems should be included in 
an introduction like this. Their presentation is so superficial that it cannot 
serve any useful purpose. These chapters should be omitted and the student 
referred to special books on this subject. Instead of paragraphs on prefrontal 
leucotomy and E.C.T., one would like to see a chapter on the psychology of 
personality and something more cn heredity and environment and on the use 
and limitations of statistical methods in psychology. 

The book is well laid out : the diagrams and examples illustrating various 
points in the text are well chosen. Particularly valuable are the "Notes on 
Reading ” at the end of each chapter. A. D WEATHERHEAD. 


Part III.—Bibliography and Epitome.* 


AN attempt is being made to provide as far as possible a complete bibliography 
compiled from journals dealing with Psychiatry and Neurology (which are really 
inseparable) and their ancillary subjects, psychology, anatomy of the nervous 
system, criminology, etc. 

If any reader can add the names of journals to the following list, which it is 
hoped to publish each yéar in the January number, the addition will be gratefully 
received and acknowledged. 

Those journals which are available in the Library of the Royal Medico-Psycho- 
logical Association are marked "tr those available in the Library of the Royal 
Society of Medicine are marked “ 2,” those in the Library of the British Psycho- 
logical Society are marked “ 3,” and those in the Library of the British Medical 
Association are marked “ 4.” , 

The titles of these journals are mostly in the form given by the Board of Editors 
of Publications of the American Psychological Association, January, 1939. Con- 
tributors are requested to use the exact form given below. 


PSYCHIATRIC JOURNALS. 


2 Abh. Neur. Psychiat. 
Abh. Psychother. 
2 Acta Espanola Neur. y Psiquiat. 
Acta Neurol., Naples. 
2, 4 Acta Neurol. Psychiat. Belg. 
2, 3, 4 Acta Psychiat. et Neurol., Copenhagen. ` 
3 Acta Psychol., Hague. 
Acta Psychol., Keijo. 
Alcohol Hyg. 
Alg. Neder. Tijdschr. Wijsbegeert. Psychol. 
Aliéniste Français. 
2 Allg. Ztschr. f. Psychiat. 
Altersprobleme. 
Amer. Imago. 
2 Amer. J. Ment. Def. 
2,3 Amer. J. Orthopsychiat. 
1, 2, 3,4 Amer. J. Psychiat. 
Amer. J. Psychoanal. 
3 Amer. J. Psychol. 
Amer. J. Psychotherap. 
Amer. Psychologist. 
An. Bras. Hig. Ment. 
An. Istit. Psicol. Univ. B. Aires. 
An. Psicotec., Rosario. 
Anal. Inst. Neurol., Montevideo. 
Analele Psthol. (Rumania). 
Anales de psicol., Buenos A. 
2, 3 Année Psychol., Paris. 
2,3 Ann. Méd.-Psychol., Paris. 
2 Ann. Osp. psichiatr., Perugia. 


* A number of extracts in this section are reproduced from Chemical Abstracts and Psycho- 
logical Abstracts, To the Editors of these two Journals we extend our grateful thanks, 
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Appl. Psychol. Monogr., Washington. 
Arb. Psychiat. Inst., Sendai. 

Arch. Anthrop. crim. 

Arch. Argent. de Neurol. 

Arch. Argent. Psicol. norm. pat. 
Arch. Bras. de Neur. e Psiqutat. 
Arch. Brasil Hig. Ment. 

Arch. Chilenos de Crim. 

Arch. Ital. dt Studi Neuvopstch. 
Arch. Neurobiol. 

Arch. Neurocir., Paraguay. 

Arch. Neurol., Paris. 

Arch. de Neurol. de Bucarest. 
Arch. de Neurol. 

Arch. dt Antropol. Crim. 

Arch. dt Crim. Neuropsiqutat. y Disc. Con., Quito. 
Arch. di Sci. Cereb. Psich., Salerno. 
Arch. f. Psychiat. 

Arch. ges. Psychol. 

Arch. Internat. de Neurol. 

Arch. Ital. Psicol. 

Arch. Krim. Anthrop. 


4 Arch. Neurol. Psychiat., Chicago. 
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Arch. Neur. Psychiat., Mex. 

Arch. Psicol., Neurol., Psichiat. e. Psicoter., Milan. 
Arch. Psychol., Genève. 

Arch. Psychol., N.Y. (ceased publication 1945). 
Arch. Relig. psychol. 

Arch. Speech. 

Arq. da Assist. a Psicop. de Pernambuco. 

Arq. de Neuro-psiquiat., Brasil. 

Aust. J. Psychol. Phil., Sydney. 


Behaviour. 

Beih. Schweiz. Z. Psychol. Anwend. 
Beth. Zbl. Psychother. 

Bol. Inst. Psiquiat., Rosario. 

Bol. Inst. psicopedag., Lima. 

Brain. 

Brit. J. Educ. Psychol. 

Brit. J. Inebriety (now Brit. J. Addiction). 
Brit. J. Med. Psychol. 

Brit. J. Psychol. 

Brit. J. Psychol. Monogr. Suppl. 
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The Pathology of Gargoylism. 


A case of gargoylism in a 3-year-old girl, with gross and microscopic post- 
mortem examination, provided an opportunity for.comparing the reported findings 
with those in the present example. 

The previously described lesions in the central nervous system, eyes, skeleton, 
and visceral organs are for the most part confirmed. Emphasis is placed on striking 
alterations in the connective tissues of the viscera, cardiovascular system, and 
skeleton, which hitherto had not been observed. These are characterized by the 
presence of large vacuolated cells, probably fibroblasts for the most part, in 
association with a proliferation of collagenous fibres and sometimes with an increase 
of ground substance. 

These alterations have a role in producing some of the characteristic clinical 
manifestations of gargoylism (hydrocephalus, skeletal deformities, cardiac 
symptoms). 

The nature of gargoylism must be considered in its relation to the known 
diseases of lipid metabolism (amaurotic idiocy, Niemann-Pick’s disease, Gaucher's 
disease). The inclusion of gargoylism in the group of storage diseases is suggested 
because of the evidence of storage in many cells of the body, and because of the 
similarity of the changes in the central nervous system with those in amaurotic 
idiocy ; but the chemical nature of the stored substance thus far has not been 
identified. It appears that there is a widespread disturbance of intracellular 
metabolism resulting in the accumulation of an abnormal substance in many cells 
of the body. However, the question whether gargoylism is a form of lipidosis 
must remain open. (Author’s abstr.) 
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Psychopharmacologic Study of Schizophrenia and Depression. IV. The Influence 
of Electric Convulsive Therapy on the Sodium Amytal Response of the 
Electroencephalogram. 


1. Nine patients, 4 with depression, 5 with schizophrenia, were studied with 
respect to changes in the beta activity of the EEG induced by the intravenous 
injection of sodium amytal mg. 250 (with racemic amphetamine sulfate mg. 20). 
These changes were measured on five consecutive days prior to a course of electric 
convulsive therapy. They were again studied in a single session, after this course 
of treatment. 

2. There was observed to be a striking increase in beta activity after the injec- 
tion. This increase was greatest in the frontal EEG, least in the occipital EEG, 
forming an anterior-posterior per cent. time gradient, which was an accentuation 
of the pre-injection gradient. 

3. Yhere was no systematic electrocortical tolerance developed in either group 
to the drug over a 5-day period. The schizophrenic group, however, developed 
the usual psychological tolerance. 

4. After a course of electric convulsive therapy there was a decrease in per cent. 
time beta; the response of beta to sodium amytal was greatly reduced, particu- 
larly in the frontal area. 

5. These data suggest that the electro-cortical response measured (per cent. 
time beta) and the psychologic state are reflections of the activity of different 
neural systems. (Authors’ abstr.) 


Cerebrospinal Fluid Changes in Electroshock Treatment of Psychoses. (Spectro- 
photometric and Enzyme Studies.): 


1. The cerebrospinal fluid of untreated schizophrenics shows a pronounced 
selective absorption in ultraviolet a 4 = 2650 A. 

2. Electroshock treatment influences the ultraviolet absorption of the cerebro- 
spinal fluid (initial decrease, followed by increase on repeated application of high 
A.C.). 

3. Enzymatic substances apparently belonging to the groups of nucleases and 
desaminases increase in the C.S.F. following electroshock convulsions. 

4. Lipases are much less affected by electroshock convulsions than are the 
nucleases. (Authors’ abstr.) 


The Effect of Electric Shock on Mental Efficiency. 


The present study has attempted to determine the effect of electric shock 
treatment on mental efficiency. The population studied included 75 patients, 
suffering from depression, hypomania, or psychoneurosis. The mean age was 
41:2 years ; the mean number of shocks was 7:8. On Babcock tests administered 
an average of 11 days after shock there was a slight but not significant improve- 
ment. On the Shipley test the improvement was probably significant. When the 
same tests were administered after a follow-up interval averaging 189 days, there 
was relatively great and statistically significant improvement on both tests. Bab- 
cock scores obtained by the patient group about 6 months after shock were not 
significantly lower than the scores of a normal population of 17 persons of the same 
age and vocabulary level. It may be concluded that, for the population studied 
and under the conditions of the present experiment, electric shock treatment does 
not produce any significant impairment of mental efficiency after an interval of 
six months. No correlations were found between age and improvement from test 
period to test period. There was some evidence that patients receiving a greater 
number of shocks were affected more in mental efficiency than those receiving a 
lesser number of shocks. (Authors’ abstr.) 
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A. L., and Zimmermann, J. : . 783 
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Bromide Psychoses. Jevin, M. : x e . 798 
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Cerebral Blood Flow and Metabolism in Schizophrenia. The Effects of Barbiturate 
Semi-Narcosis, Insulin Coma and Electřoshock. 


Studies by the use of the nitrous oxide technique on 22 schizophrenic patients 
show no deviation from values obtained in normal young males tor cerebral blood 
flow and oxvgen consumption. 

A clinically significant change in 8 patients given sodium pentothal or amyta] 
intravenously is not associated with a measurable change in cerebral blood flow or 
cerebral oxvgen consumption. 

Insulin hypoglycemia and coma is associated with a progressive decrease in 
cerebral utilization of oxygen and blood glucose, the cerebral circulation remaining 
unimpaired. The fall in blood glucose utilization is greater than that of oxygen. 

Electroshock is followed by a moderate decrease in metabolism and a marked 
decrease in cerebral blood flow in the face of a severe acidosis. 

Although there were no demonstrable deviations from the normal in this group 
of schizophrenic patients, the authors’ experience with this technique leads them to 
believe that it is worthy of extensive application in the study of the metabolic 
derangements in the brain associated with mental disease. It makes possible a 
new approach to psychiatric disorders, and gives the means of quantitatively 
determining the utilization or production of any substance capable of accurate 
analysis in the arterial and internal jugular venous blood. (Authors’ abstr.) 


Cerebrospinal Fluid Studies in Advanced Dementia Praecox. 


After 13 months of intensive investigation of 40 very deteriorated dementia 
praecox patients, the writers are unable to confirm the conclusions of numerous 
European and some American authors concerning the postulated etiological relation 
between M. tuberculosis and dementia praecox. (Authors’ abstr.) 


The Prediction of Huntington's Chorea. An Electroencephalographic and Genetic 
Study. 

Twenty-six offspring representative of o families with Huntington’s chorea in 
the immediate ancestry were subjected to the following studies ` Physical, neuro- 
logical, psychiatric, psychometric, anthropometric, genetic, and electroencephalo- 
graphic. Of these various procedures but two seemed to offer probable predictive 
value: namely, the FEG and the blood groupings. Nineteen (at per cent.) of 
the subjects showed definite electroencephalographic abnormalities, particularly in 
the motor regions. Bilateral paroxysmal bursts like those observed in epilepsy 
were found in the resting record of about half (8) of the cases showing abnormal 
EEGs. According to a composite weight, 12 offspring had the highest electro- 
encephalographic abnormality, and were thought likely to develop the disease as 
this proportion approximated the genetic probability. No definite intra- or inter- 
family, or parent-offspring, electroencephalographic resemblances were noted. 
The study of blood groupings was expanded to include all available cases of Hun- 
tington’s chorea in addition to the offspring study, and disclosed a disproportionately 
large number of individuals in Groups A and O. Long-range follow-ups with 
repeated KEGs on a larger series of offspring are recommended as well as a much 
more extensive examination of the blood groupings of Huntington’s chorea patients 
and their ofttspring in order to establish the statistical validity of the two procedures. 

(Authors’ abstr.) 
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The Hospital Treatment of Involutional Psychoses. 


In the group of 100 patients who did not have electric shock treatment, 42 per 
cent. were distinctly benefited after a follow-up period of from 7—16 years. Thirty- 
two were recovered ` 10 were much improved. Twelve had died; 9 were unim- 
proved ; 4 were suicides. The average period of hospitalization for those distinctly 
benefited was over two years. 

The results in a group of 69 additional patients with similar histories, personali- 
ties, and psychoses who received electric shock therapy besides the usual psychiatric 
treatment were much better. At the end of a follow-up period of I~5 years after 
leaving the hospital, 33 were recovered, 16 much improved. These 49 patients 
representing almost 75 per cent. of the group were home and functioning in the 
community. Less than 20 per cent. were unimproved, and of these 3 were suicides. 
There were no other deaths. The average length of hospitalization was only 8 
months for the shock-treated group, in contrast to the 2-year period in the group 
who did not have electric shock. 

Most shock-treated patients had more than one series of electric shock treat- 
ment. One patient recovered after five series spaced at monthly intervals. Shock 
treatment broke into the rut of symptoms and permitted the development of a 
close personal relationship with these patients. Advantage was taken of this 
contact to give intensive psychotherapy, and this was believed to be instrumental 
in their eventual recovery. In spite of the relatively advanced age of these patients 
and the rigidity of their prepsychotic personality, most who recovered after electric 
shock treatment displayed a distinct capacity for modification of their previous 
personality traits, which resulted in a better adjustment to life than that before 


their mental illness. (Authors’ abstr.) 
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Evaluation of Leucotomy Results. 


Investigations of dicharged cases after successful leucotomy resulted in the 
following findings : 

1. The likelihood of a patient being discharged after leucotomy is greater if 
he is less than middle-aged ; it does not depend on the preoperative duration of 
illness if the personality is preserved. 
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2. Discharge is also significantly higher when leucotomy is performed as a low 
vertical incision. 

3. It is demonstrated that personality modifications can be better achiewed by 
the orbital than by the other types of operative incisions. These personality 
changes are attributable to structural damage of the lower quadrants of the frontal 
lobes. 

4. These postoperative personality changes are superimposed on the pre-existing 
symptomatology, and it was found that patients showing introversion, lack of 
initiative, shallowness of affects, etc., are more likely to respond favourably to the 
low vertical cut. 

5. The reintegration between the pre- and postoperative symptomatology 1s a 
function of the total personality. Deteriorated patients are incapable of read- 
justment, and only cases with well-preserved personalities should be operated upon. 

(Author’s abstr.) 


Presenile Psychosis ` Report of Two Cases with Brain Biopsy Studies. 


Two cases of Pick’s disease are presented in which brain biopsy studies were 
made. The clinical, differential diagnostic, and neuropathological aspects of these 
cases are discussed. 

This long neglected and poorly understood clinical entity—the presenile 
psvchosis—is now receiving the close attention and careful scrutiny of more 
progressive neuropathologists and biochemists. The emphasis is no longer on changes 
in morphology, but rather on the alterations occurring in the metabolism of brain 
tissue. With newer methods and finer techniques we can look forward to a better 
understanding of previously obscure neuropsychiatric disorders. 

(Authors’ abstr.) 


Early Senile Dementia in Mongoloid Idiocy. 


In 3 mongoloid patients, aged respectively 47, 42 and 37 years, personality 
changes and mental deterioration were observed. Pathologically, evidence of 
senile changes was obtained consisting of degeneration of neurons, numerous senile 
plaques, and Alzheimer’s neurofibrillary changes. 

With the exception of the age of onset, the clinical and pathological mani- 
festations are those of senile dementia. 

Since mongoloid patients show a marked tendency to develop this type of 
reaction, it is suggested that the study of it offers some information which may 
contribute to a better understanding of the causes of senile dementia. 

(Author’s abstr.) | 


Psychiatric Observations on Induced Vitamin B Complex Deficiency in Psychotic 
Patients. 


These studies indicate that vitamin P complex restriction caused severe primary 
mental changes or aggravation of pre-existing psychotic trends among the 
psychotic subjects. 

The character of the mental changes appeared to depend on speed and severity 
of the deprivation. 

Patients whose B complex intake was so restricted that it contained 400 mcg. of 
thiamine and correspondingly small intake of other B complex factors showed 
diminution of psychomotor activity, dulling of affect, loss of interests and ambitions. 

In some of the severely depleted patients whose thiamine intake was restricted 
to 200 mcg. daily, serious emotional disturbances with loss of inhibitory control 
developed. In others, pre-existing affective trends such as hypomanic and mildly 
depressive features became markedly exaggerated. The formation of paranoid 
trends also was observed. 

Among the group moderately deprived of vitamin B complex the mental 
changes developed slowly in the course of three years. However, among the subjects 
severely deprived of vitamin B complex, mental disturbances manifested themselves 
explosively, acutely, or subacutely, after only a few months of depletion. 

(Authors’ abstr.) 
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PHILADELPHIA NEUROLOGICAL SOCIETY. 
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Post-operative Period of Survival of Twenty- Five Patients with Oligoden- 
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Poliomyelitis. Hodes, R. . 436 
Electromyographic Studies on Cats ‘after Section and Suture of the Sciatic 
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Organic Mental Syndrome with Phenomena of Extinction and Allesthesia. 


In a patient with severe mental deterioration, routine neurological examination 
disclosed minimal signs of a focal lesion in the brain. Special methods, however, 
such as bilateral simultaneous stimulations, revealed that the patient perceived 
best on the left side. Although she felt a stimulus applied to her right side, this 
percept became extinct as soon as another stimulus was applied to the left side of 
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her body (extinction phenomenon). In these circumstances she perceived only the 
one on the left side. The extinction phenomenon was found to be present when her 
cutaneous, kinesthetic, visual or auditory perceptions were thus tested. The 
patient also showed the phenomenon of allesthesia. Not infrequently she localized 
an object she saw, heard or felt to the left side, even though the stimulus object was 
applied to the right side of her midline. 

Related to the sensory dominance of the left over the right side was the patient's 
preferred use of the extremities on the left side and her preference to turn toward her 
left side. Akin to the allesthesia was the finding of a disorientation in her cutaneous 
visual or auditory space on the right side of her body. 

Besides the perceptual and motor disorders, the patient showed pronounced 
intellectual changes. Most conspicuous was the patient’s inability to perform a 
. task unless there was unity of idea or-action. If there was more than one salient 
aspect in a situation, she failed in her task. 

Theoretic explanations for the phenomena of extinction, allesthesia and spatial 
disorientation are offered, and the relation between the systematic perceptual-motor 
disorders and the systematic intellectual changes is discussed. These alterations in 
function can be best understood when considered in terms of collective action 
within the nervous system as a whole. (Authors’ abstr.) 


Causes of Failure in Treatment with Electric Shock : Analysts of Thirty-Eight Cases. 


This report concerns 38 of a series of 200 patients who failed to respond favorably 
to shock treatment. The course of treatment usually consisted of a series of ten 
or twelve electroshock treatments. Patients who demonstrated schizophrenic 
features usually also received twenty-four to forty subcoma insulin shocks. 
Treatment was considered to have failed if satisfactory improvement was not 
maintained for at least one year. 

The authors have learned to be cautious in drawing pessimistic conclusions at a 
relatively early phase of the process. The great value of ambulatory treatment 
after the patient has been discharged from hospital is to be emphasized 
repeatedly. They have seen patients make unexpected gains in an atmosphere 
which included understanding relatives. The clinician must learn to be slow in 
. recommending institutional care, especially when the family is willing to assume 
responsibility in providing adequate home facilities. In cases in which such a 
provision is economically impossible, it should be the future aim in the treatment of 
functional psychoses to foster small, homelike state facilities, where a patient will 
not feel lost and forsaken, and where the sustaining members of the family can 
continue to visit and give affection and hope. 

Shock therapy, in the authors’ opinion, is apt to fail if the patient has in the 
past been a suspicious, socially inadequate person, if there is a long-standing psycho- 
neurotic type of response to life situations and if the patient is in the menopause or 
postmenopausal period, and has lost a marital partner on whom she has been 
extremely dependent. The patient who for many years has sought an adjustment 
through religious identifications often will fail to respond to shock therapy. Their 
experience has also demonstrated that the manic patient does not respond favorably 
to electroshock. 

The authors are aware of the small number of cases in their series and the lack 
of statistical proof for their deductions ; however, they have hoped by their report 
to stimulate others to make similar, comprehensive analyses of the conflicts in 
patients who have failed to respond to electroshock treatment and of the environ- 
mental factors which may have contributed to this failure. When this is done, 
conclusions may become available which may enable psychiatrists to be more 
effective and selective in the use of shock therapy in the future. 

(Authors’ abstr.) 


Penicillin Treatment of Neurosyphilis. IV. Tabes Dorsalits. 


Fifty-four patients with tabes dorsalis were treated with penicillin : 33 of these 
received penicillin alone ` 21, penicillin concurrently with therapeutic malaria. 

With penicillin therapy alone, the preliminary results from this clinic indicate 
that the symptoms of 27 per cent. of patients were significantly improved. The 
effects on the cerebrospinal fluid were favorable in a high percentage of patients, 
although “ inactivity "was not invariably attained. Febrile Herxheimer reactions 
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occurred only in patients with spinal fluids which gave strongly positive reactions for 
syphilis and were far less frequent than among patients with dementia paralytica. 

With malaria and penicillin therapy, 57 per cent. of the authors’ patients were 
adjudged to have shown significant symptomatic improvement. The effects on the 
cerebrospinal fluid were uniformly favorable. ; 

A comparison of the results with penicillin alone and those with malaria and 
penicillin indicates clear-cut superiority for the combined therapy. 

Penicillin treatment alone appears superior to therapy of the pre-penicillin era 
(as defined by the Co-operative Clinical Group) only in respect to its convenience and 
relative lack of toxicity. 

Concurrently administered penicillin and therapeutic malaria is the most effective 
form of therapy for tabes dorsalis presently available. (Authors’ abstr.) 


Involutional Psychosis : Course When Untreated and When Treated with Electric 
Shock. 


The courses of two groups of patients with involutional psychosis, a control 
group of 93 and a group of 61 treated by electric shock, are compared. The control 
group was followed for periods up to fifteen years, with an average of six and 
one-half years, after discharge ` and the shock group, up to four years, with an 
average of three years. 

In the control group, 46 per cent. of the patients recovered spontaneously after 
a median duration of illness of thirty-one months; 18 per cent. of the patients are 
still ill ; 13 per cent. committed suicide, and 23 per cent. died. About one-half of 
these deaths were directly attributable to the mental illness. In the shock group, 
80 per cent. of the patients were completely recovered or greatly improved for the 
whole follow-up period. The patients with the paranoid form showed a much 
poorer response than the patients with melancholia. A few patients who failed to 
respond to shock therapy did so when a second series was given later. Sixteen 
patients, or 31 per cent., relapsed after the first series of shock, and 11 of these 
received additional treatment; 80 per cent. again responded favorably. Shock 
treatment reduced the residence in hospital from a median of seven months to a 
median of one and one-half months. 

In the control group it was indicated that the following factors had no 
important relation to the course : a positive family history of psychosis or instability, 
age of onset of the psychosis, acuteness of onset, sex and typicality of the psychosis. 
There was evidence that patients with organic factors in the onset died sooner after 
the onset than did those with mild symptoms. 

In the shock group it was indicated that the following factors have little or no 
influence on the results of treatment: a positive family history of psychosis or 
instability, age of onset, premorbid personality characteristics, type of onset 
(endogenous, psychogenic), acuteness of onset, severity of symptoms, duration of 
illness before treatment, number of shocks and sex. 

No factors could be found to characterize the patients who failed to respond to 
shock or who relapsed after treatment. 

It is concluded that electric shock therapy should be applied early to patients 
with involutional psychoses, and should be repeated if failure or relapse occurs. It 
is also concluded that the factors analyzed for a possible relation to the results of 
shock can be neglected, in general, in efforts to understand the mechanism of shock 
therapy. (Authors’ abstr.) 


The Electroencephalogram in Cerebrovascular Disease. 


An attempt is made to correlate clinical signs, symptoms and duration of illness 
with the type of electroencephalogram in 95 cases of cerebrovascular accident. 

Some correlation was found to exist between the state of consciousness and the 
type of electroencephalographic abnormality obtained. 

No correlation was found to exist between the presence or absence of gross 
hemispheric lesions and the electroencephalogram other than that an electro- 
encephalographic focus, when present, corresponded to the anatomic site of the 
lesion as diagnosed from the clinical findings. 

In none of the 14 cases in which convulsive seizures, generalized or jacksonian, 
occurred did an electroencephalographic pattern indicative of convulsive tendency 
appear. 
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Whereas no type of electroencephalographic abnormality. is found to De 
associated only with brain tumor or with cerebrovascular disease, there are certain 
types of electroencephalograms, i.e., records with asymmetry of delta activity and 
with a focus of abnormal activity, which are seen much more frequently with 
tumors than with cerebrovascular disease. Also, irrespective of the type of 
electroencephalographic abnormality, a diminution in the degree of abnormality in 
repeat records favors the diagnosis of cerebrovascular disease rather than that of 
cerebral tumor. | (Authors’ abstr.) 
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Unsuccessful Suicidal Attempts. 


1. An unsuccessful suicidal attempt is frequently a serious symptom of a 
personality disorder. 

2. Although unsuccessful, 60 per cent. could have met with death. 

3. Pseudo or “ fake ” attempts are more common in the immature age group 
under 30 years. 

4. The war period decreased both the actual and attempted suicides. 

5. Alchoholism is a precipitating or accelerating factor in over 40 per cent. of 
cases. 

6. Suicides cannot be traced to lack of intelligence. The problem is definitely 
one of the emotions. 

7. Inability to work not related to obvious physical cause is an important 
warning of a personality disorder that may lead to suicidal attempt. 

8. Suicidal attempts, serious or otherwise, are indications of mental tension and 
are not to be taken lightly. Each case justifies further psvchiatric exploration. 

g. There is no direct relationship between the seriousness of the mental disorder 
and the method employed in the suicidal attempt. 

10. Patients attempting suicide should be sent to secure hospitals rather than 
to jail cells. 

11. The duty of the general practitioner towards a suicidal patient transcends 
the ordinary practice of giving first aid. Techniques aimed at life saving, such as 
stomach pumping, antidote giving, and suturing of inflicted wounds are only the 
rudiments of treatment. 

12. It becomes the obligation of the attending physician to set the stage for a 
proper psychiatric follow-up study of each individual suicidal attempt. 

(Authors’ abstr.) 


Changes tn the Electroencephalogram in Subjects under Hypnosis. 


1. Hypnosis can be useful in obtaining good electroencephalographic tracings 
in some individuals where muscle potentials and tension interfere with the obtaining 
of a good readable record. 

2. The electroencephalogram taken during the hypnotic state but otherwise 
under standard conditions is apt to show no fundamental change from that taken 
in the waking state. 

3. Hypnotic modification of seeing does not change the electrocortical activity. 

4. Hypnosis, per se, does not affect the cortico electrical physiology as recorded 
by the electroencephalograph, but changes in the emotional state of some subjects 
through hypnosis can modify the electrical activity. (Authors’ abstr.) 
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The Treatment of Epilepsy. Hunter, H. . e ‘ . 203 
Mental Hygiene in a World Crisis. Masserman, J. H. f : . 210 
Group Psychotherapy in the State Hospital. Erseeff, G. S. ‘ 214 
Misconceptions Concerning Hazards of Curarization with ECT. Bennett, A.E. 219 

AUGUST. 
*Thyroid Therapy in Some Mental Disorders. Danziger, L., and Kindwall, 

J. A. 231 
*Prefrontal Lobotomy. Gayle, R. F., and Fishburn, G. W. 242 
A Hyperglycemic Factor in the brain of so-called Schizophrenics. Meduna, 

L. J., and Vaichulis, J. A. P . 248 
Causalgia of the Ulnar Nerve. Gordon, A. ; : ‘ ; > 25I 
*Incidence of Sensitivity to Mesantoin. Belinson, L. : i : - 252 


Present Status of Electric Shock Therapy. Hauser, A. . : A - 254 


Thyroid Therapy in Some Mental Disorders. 


The hypothesis that cerebral anoxia is a necessary and sufficient condition for 
the development of psychiatric disorder is reviewed in the light of additional 
experimental and clinical evidence. If the theory is to be entertained, then it 
should be possible to abolish the psychiatric symptoms by relieving the anoxia. 
For reasons given, thyroid extract and thyroxin were used to relieve the postulated 
anoxia in 19 psychotic and 5 psychoneurotic patients. All of the psychotic and 
2 of the psychoneurotic patients recovered. 

It appears that thyroid replacement therapy, in sufficiently large and sustained 
doses, improves the prognosis in several types of mental disorder and reduces the 
number of necessary shock treatments, sometimes to zero. Some diagnostic 
indications are described, as well as tentative suggestions for a plan of therapy. 

It is recognized that thyroid replacement therapy is a crude method of attackin g 
the problem of cerebral anoxia, and that the number of patients described here is 
small. However, the results appear to be sufficiently promising to encourage 
further clinical trials. (Authors’ abstr.) 


Prefrontal Lobotomy. 


1. A conservative and unbiased opinion on prefrontal] lobotomy has been 
presented. 

2. The history of psychosurgery parallels that of other fields of medicine—crude 
attempts at therapy based on superstition and ignorance followed by a strictly 
scientific approach including observation, anatomy and physiology ; and, lastly, 
rational surgical experimentation. 

3. The basis of prefrontal lobotomy rests on the premise that the prefrontal 
regions of the brain are the centers of affect and emotionality. 

4. The chief indications for operation are the mental states of long standing 
accompanied by affective symptoms and over emotionality which have not responded 
to more conservative types of therapy. 

5. Agitated and depressive states and psychasthenias appear to be most 
benefited. However, certain cases of dementia praecox and of psychoses with 
organic brain disease, if well selected, may show definite improvement. 

6. Even in well selected cases good results are obtained only about fifty per 
cent. of the time. 

7. Operative deaths are unusual and persistent, significant postoperative 
complications and intellectual defects infrequent. 

8. Adequate convalescent care and rehabilitation, including psychotherapy, are 
essential. 

9. Shock therapy or reoperation may be required if symptoms recur. 

Io. Asa rule the operation is to be considered as a last resort. 
` (Authors’ abstr.) 
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Incidence of Sensitivity to Mesantoin: Effect of Dosage. 

A total of 176 patients were given Mesantoin in varying dosages in order to 
evaluate the toxic skin manifestations. Epileptic patients were selected, since they 
were accustomed to taking medication and were more co-operative. There was no 
significant alteration in the white blood count in any of the author’s patients, even 
the 4 that developed drug eruptions. However, Mesantoin was discontinued as 
soon as the eruption appeared, which seems to be a safe procedure in institution 
practice. The very slow, graduated dosage scheme used in Group A, while free of 
reactions, is definitely impractical. The percentage of patients developing a drug 
reaction, based on this small group, seems to be about 5 per cent. regardless of the 
dosage scheme, whether the scale in Group B is followed or the scale in Group D. 
The fact that the patients had been receiving so much medication previously 
perhaps explains the fact that only two of them complained of sleepiness on the six 
grains daily dosage. It appears that Mesantoin is a relatively safe anti-convulsive 
agent and can be used without any serious complications in 95 per cent. of cases. 
It appears further eviderit that the patients, in whom the skin manifestations have 
developed, may subsequently use this medication without re-appearance of the 
same type of toxic reaction. (Author’s abstr.) 
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Play Therapy and Race Conflict in Young Children. “Axline, H. M Kë . 300 
The Effects of War upon the Intelligence of Youth. de Groot, A.D. . , 311 
Forming Impressions of Personality. Luchins, A. S. $ š ; . 318 
The “ Intuition Questionnaire.” Sherriffs, A.C. ‘ ; ; , , 326 
Interpreting Mood and Activity in TAT Stories. Garfield, S. L., and Eron, 

L. D. ? ; : : ‘ . 338 
The Nature of Color Shock. Wallen, R. . - , g , 346 

J. ANAT. 
VOL. LXXXII. peste 1948. 
Quantitative Histology of Wallerian Degeneration. Thomas, G.A. . 135 
Changes in Nuclear Population Following Twenty-one Days’ Degeneration in 

a Nerve Consisting of Small Myelinated F ibres. Joseph, J. . . 146 
The Connexions of the Spinal Sub-arachnoid SES with the Lymphatic 

System. Brierley, J. B., and Field, E. J. . ; 153 

J. CLIN. PSYCHOL. 
VOL. IV. APRIL, 1948. 
Qualitative Aspects of RE Eech SE J. W., jun., and 

Bowles, J. W., jun. . i . : . 109 
The H-T-P Test. Buck, J.N. : ; . Lat 
Ocular Activity during Administration of the Rorschach Test. Blake, R.B.. 159 
A Plan for the Objective Measurement of Character. Jastak, J. . 170 
Directive Psychotherapy. XV: Pressure and Coercion. Thorne, F. C. . 178 
A Proposed System for Scoring the TAT. Shorr, J. E. 189 
Test Scores of Psychoneurotic Returnees Before and After Convalescent 

Furlough. Klugman, S. K. 195 


A Study of Progress in Psychotherapy. Wiener, D. N., and Phillips, E. L. 20I 
Visual Aids in Group Psychotherapy for Veterans with Psychosomatic 


Complaints. Stein, A I. . 206 
Diagnostic and Prognostic Significance of the Shut- in 1 Personality Type, etc. 

Wittman, P. ; Oé 
Parent Education and Group Therapy. Smith, A. Ja ‘et al. : ; , 214 

JULY. 

Symposium—Critical Evaluation of Nondirective Counseling and Psycho- 

therapy. . > . , 225 
The Occupational Adjustment of the Psy choneurotic Veteran. S prol, S. J. 264 
Experimental Frustration in Human Adults. Stafford, J. W., and Hsü, E. H. 269 
The Attitude of the Psychopath. Cason, H. . . 276 
The Test Performance of the Mind Diseased. Allen, R. M. , 281 
Personality Characteristics of Selected Disability Groups. Wiener, D. N. , 285 


D irective Psychotherapy. Thorne, F.C.. i : . 290 
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J. CONS. PSYCHOL. 


VOL. XII. 1948. 
The Status of Diagnostic Psychological Testing. Rapaport, D. . I 
On the Objective and Subjective Aspects of Diagnostic Testing. Schafer, R. 4 
The Use of Projective Methods in Group Testing. Munroe, R. L. ; , 8 
The MMPI: VI. McKinley, J.C., etal. . 20 
*A Preliminary Appraisal of Wechsler- Bellevue Scatter Patterns in Schizo- 
phrenia. Garfield, S. L. . 32 
Annotated Bibliography on the Oseretsky Tests of Motor Proficiency. Lass ner, 
R. 37 
The Validity ‘of Some Abbreviated Individual Intelligence Scores. “Hunt, 
W.A., etal. . 48 
SA Study of the Hunt-Minnesota Test for Organic Brain Damage at the 
Upper Levels of Vocabulary. Juckem, H., and Wold, J. A. . i 53 


A Preliminary Appraisal of Wechsler-Bellevue Scatter Patterns in Schizophrenia. 


Subjects used in this study consisted of 67 schizophrenics and 46 non-psychotic 
patients, all hospitalized in a V.A. Hospital. On the basis of the data presented in 
this study, it would appear that as yet there are no reliable scatter patterns on the 
W.-B. Scale for schizophrenic subjects. Possible interpretations are offered for the 
variation in findings among different investigators. 

S. G. DULSKy (Psychol. Abstr.). 


A Study of the Hunt-Minnesota Test of Organic Brain Damage at the Upper Levels 
of Vocabulary. 


This study was made to determine the adequacy of the Hunt norms (for deter- 
mining intellectual deterioration) when testing superior subjects. It is concluded 
that only negative significance can be attached to results of the Hunt test when 
administered to persons of superior vocabularies. Predicted deterioration scores for 
persons with superior vocabularies are far too high. It is suggested that there is 
little or no relationship between vocabulary score and performance on the 
deterioration tests for individuals of above average ability. 

S. G. DuLsky (Psychol. Abstr.). 


Psychotherapy and Counseling. Sanford, R. N. ; ; , 65 
On Goals, Methods and Tactics in Psychotherapy. Hunt, H. F. 68 
Concerning the Therapeutic Relationship in the Dynamics of Cure. Estes, S. G. 76 
The Self-experience of the Psychotherapist. Wyatt, F. : : , 82 
The Development of Non-directive Therapy. Raskin, N. J. 92 
Psychological Dynamics in Allergic Patients as Shown in Group and 
Individual Psychotherapy. Miller, H., and Baruch, D.W. . o HII 
The Contingency Technique. Greco, M. C. ; 3 $ . II6 
A Note on Diagnosis and Therapy. Sharp, A.A. . ; ; ‘ , 120 


J. EDUC. PSYCHOL. 


VOL. XXXIX. 1948. 
An Experimental KE of Association and Dissociation in Learning. _ 
Dutton, E. . . : . . : I 
The Rate of Forgetting. ` Gilliland, R.E. e , IQ 
A Statistical Index of Participation in Discussion. Findley, W.G. . , 47 


J. EX. PSYCHOL. 


VOL. XXXVIII. AUGUST, 1948. 
The Effect of Low Intensities of Hunger on the Behavior Mediated by a 
Habit of Maximum Strength. Saltzman, I., and Koch, S. . 347 


The Effect of Success and Failure upon the Attractiveness of Activities as a 
Function of Experience, Expectation and Need. Gebhard, M. E. . - 37I 
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Stimulus Identity as Related to Response Specificity and Response 


Generalization. -Wickens, D. D. - 389 
Measurement of Accommodation and Convergence Time as Part of a Complex 
Visual Adjustment. Travis, R. C. 395 


A Behavioral Analysis of Degree of Reinforcement and Ease of Shifting 
to New Responses in a Weigl-Type Card-sorting Problem. Grant, D. A., 


and Berg, E. A. : : ; e , 404 
Sa Orientation in the White Rat. Wilcoxon, H. C., and Waters, RH . 412 

he Influence of Intensity of Unconditioned Stimulus upon Acquisition of a 

Conditioned Response. Passev, G. E. : , ; : , 420 


“ Spontaneous Recovery ”’ of Verbal Associations. Underwood, B. J. . - 429 
*Anxiety-Produced Interference in Serial Rote Learning with Observations on 
Rote Learning after Partial Frontal Lobectomy. Malmo, R. B., and 
Amsel, A. ; : S e d e , 440 
Studies in Space Orientation : TI. Asch, S. E., and Wilkin, H. A. : 455 
Patch Characteristics of Short Tones: II. Doughty, J. M., and Garner, W. R.. 478. ` 


Anxiety-Produced Interference in Serial Rote Learning with Observations on Rote 
Learning after Partial Frontal Lobectomy. 


I. Sixteen psychiatric patients, with severe anxiety as the predominant symptom, 
and sixteen control Ss learned lists of eight nonsense syllables by the anticipation 
method with massed practice at a four-second rate of syllable presentation. In 
addition, six cases of bilateral frontal gvrectomy followed the same procedure. 

2. The results obtained in the present experiment were in agreement with the 
predictions from the following hypothesis : The forgetfulness of the anxious patient 
is due to anxiety-produced interference between the relevant responses and the 
irrelevant responses generated out of the patient's anxiety-state. The interference 
value of the tendencies to irrelevant response may be decreased through voluntary 
effort on the part of the patient. 

3. From the results of the present study it appeared that the method of senal 
learning affords a means of separating the two effects of anxiety-produced inter- 
ference and intra-serial interference. The locus of the former appeared confined, 
primarily, to the anterior portion of the series, whereas, as is well known, the 
maximum of the latter occurs in the middle, or slightly to the right of center. 

4. Continued practice in memorization appeared not to reduce the degree of 
anxiety-produced interference in patients. 

5. The fact that end-decrement appeared in the curve for patients with ‘‘ clinical 
anxiety ” without appearing in the control curve strongly suggests that the 
phenomenon was anxicty-produced. 

6. The gyrectomy curve, compared with the curves for the “ non-organic ” 
groups, has the appearance which would be predicted from the hypothesis that 
frontal lobe damage increases susceptibility to intra-serial interference. The 
greatest absolute differences occurred in the central portion of the series. Further 
research with matched groups is required before definite conclusions may be drawn 
concerning the effects of frontal lobe removal upon degree of susceptiblity to 
associative interference. (Authors’ abstr.) 


J. GEN. PSYCHOL. 


VOL. XXXVIII. “APRIL, 1948. 

The Lockean Error in Modern Psychology. King, C. Daly . 129 

The Relationship Between the Ability to Make a Diagnosis and to ‘Select 
Appropriate Remedial Procedures. Horrocks, J. E., and Nagy, G. 139 


Factor Analysis, Differential Bio-process and Mental Organization. Heu E. H. 147 
An Application of the E green Principle to Clinical Prediction. 


Klein, G. S. : ; : : : : , 159 
Relaxation in Therapy. "Gunderson, E. J. , . IBI 
The Effect of Maze Rotation on Learning. Langhorne, M. C. ; , IQI 


The Effect of Negative Incentive in Serial Learning : HI. Stone, G. R. . 207 
The Significance of Weighted and Unweighted Items in Differentiating 
Between Groups. Durea, M. A., and Norman, R.D. . e e 2217 
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J. NEUR. NEUROSURG. PSYCHIAT. 


VOL, XI. | FEBRUARY, 1948. 
Cerebellar Abscess. Pennybacker, J. I 
Cause and Mechanism of Symptom- Production in Sciatica and Low-Back 

Pain. Falconer, M. A., etal. . 13 
Neuropathological Aspects of Thrombocytic Acroangiothrombosis. Adams, 

R. D., et al. . 27 
Primary Cerebral Hydatid Cysts. Phillips, G. 44 
Clinical Characteristics, Treatment and Rehabilitation of Repatriated 

Prisoners of War with Neuroses. Jones, M., and Tanner, J.M. . 53 


Psychological Symptoms and Physiological Response to Exercise of Re- 
patriated Prisoners of War with Neurosis. Tanner, J. M., and Jones, M. 61 


MAY. 
Primary Sensory Neuropathy with Muscular Changes Associated with Car- 
cinoma. Denny- -Brown, D. i S $ ; 73 
*Phantom Limbs. Henderson, W. R., and Smyth, G. E. š ; . 88 
Pain in Deep Somatic Structures. Feindel, W. H., et al. 113 
*Physiological Mechanisms Underlying the Electrical Activity of the Brain. 
Brazier, M. A. B. . ‘ , 118 
*Rôle of Acetylcholine in Synaptic Transmission. Whitteridge, D. e , 134 


Phantom Limbs. 


1. A study of some three hundred cases of amputation showed that a phantom 
limb is a natural and almost universal sequel to amputation. 

2. Three kinds of sensory phenomena may appear; (a) Mild tingling, which 
forms the basic part of the phantom in nearly every case and probably arises in 
the cerebral cortex ` (b) stronger pins and needles induced momentarily by touching 
a neuroma in the stump; (c) occasionally, superadded sensations which may be 
disagreeable and painful and probably have a psychogenic basis. Rarely a syn- 
drome resembling causalgia is seen. 

3. Special attention has been given to what is termed the “ natural phantom,”’ 
by which is meant the basic sensory tingling, its motor counterpart, the impression 
of willed movements, and other features. The spontaneous tingling appears in 
those parts (chiefly thumb, index and great toe) having the largest cortical repre- 
sentation, and the belief that it originates in the sensori-motor cortex is strengthened 
by its close functional relationship with the motor phenomena. The willed move- 
ments also are stereotyped, and are most developed in relation to leading parts of 
the limb; they are associated with observable contraction of the appropriate 
muscles in the stump, and their behaviour reflects the fundamental importance of 
sensation in initiating and controlling voluntary movements. The phantom can 
be induced and intensified by a variety of reflex factors (for example, micturition) 
acting centrally. 

4. The behaviour and evolution of the ‘‘ natural phantom ”’ is as if the related 
cerebral centres were for a time in a state of heightened activity, the later sub- 
sidence of which results in telescoping of the phantom and its eventual fading from 
consciousness, and perhaps also in the disappearance from subconscious levels of 
its neuronal patterns. 

5. Unusual superadded sensations sometimes appear which are peculiar to the 
patient, and are believed to be psychogenically determined from the highest cerebral 
level. They may be mild, representing incidents in the patient’s past experience, 
or, rarely, disagreeable—severe spontaneous pain, distorted attitudes, and involun- 
tary spasmodic movements—dominating the phantom. The continuation in the 
phantom of pre-amputation pain or posture seems to be determined, in many 
cases at least, by its psychological importance and not by its severity or duration. 

6. The phantom cannot, therefore, be considered as a single entity, for its mani- 
festations may be derived from three levels in the nervous system (psychogenic, 
sensori-motor cortex, and peripheral nerve), and, before operating, it is important 
to determine to which of these the patient’s complaints are most attributable. 

7. Peripheral operations on the stump, apart from neurectomy for a sensitive 
neuroma, usually have no effect on the phantom. Occasionally, in suggestible 
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patients and following a gratifying operation on the stump, the phantom may be 
suppressed. (Authors’ abstr.) 


Physiological Mechanisms Underlying the Electrical Activity of the Brain. 


The results are reported of continuous automatic frequency analysis of electro- 
encephalograms recorded from human subjects throughout periods of (1) mild 
hypoxia without loss of consciousness ` (2) mild hypoglycaemia without loss of 
consciousness ; (3) loss of consciousness induced by pentothal anaesthesia; (4) 
loss of consciousness occurring briefly in one case of fainting. 

The data are reviewed in the light of existing hypotheses as to physiological 
mechanisms, and evidence is presented to show that the observed frequency changes 
caused by oxygen lack and low blood-sugar level are changes in the same neuronal 
population rather than a replacement by activity from other cell units. The 
changes in pentothal anaesthesia are more complex, and are discussed incom parison 
with those found in loss of consciousness in the absence of the drug. 

(Author's abstr.) 


Role of Acetylcholine in Synaptic Transmission—-Critical Review. 


1, The evidence for the mode of action of acetylcholine on nerve and muscle 
suggests that although it produces depolarization at the nerve muscle junction, 
it does not do so on nerve or on heart muscle. Its first effect on heart muscle is 
to reduce the negative after-potential, and to reduce the refractory period. 

2. Recent advances in neurophysiology have depended on the analysis of the 
so-called simple reflex by means of the stimulation of units of uniform function, 
by recording from as few units as possible and by the accurate analysis of events 
in time. These methods have as yet hardly been applied to the study of the effects 
of ACh and anticholinesterases on the central nervous system. 

3. The data at present available suggest that the excitation of a motoneurone 
is due to the cathodal polarizing effect of the synaptic potential set up by the 
afferent volley. ACh seems to have no effect on this process. The main action 
of ACh in the central nervous system seems to be the facilitation of repetitive 
activity, particularly in interneurones. The mode of production of this inter- 


nuncial facilitation is at present a subject for speculation. (Author’s abstr.) 
AUGUST. 
Treatment of Purulent Pachymeningitis and Subdural Suppuration with 

Special Reference to Penicillin. Schiller, F., et al. 143 
Necrosis of the Brain due to Radiation Therapy. Pennybacker, Tiss ‘and Russell, 

D. S. : 183 
Hemangiomas Involving the Spinal Epidural Space. Guthkelch, A. N. - IQ9 
Laminar Pattern of the Lateral Geniculate Body in the Primates. Chacko, 

L. W. ‘ : . ; e ‘ : : : ; . 211 

J. NEUROPATH. EXPER. NEUROL. 
VOL. VII. JULY, 1948. 
Chronic Experimental Allergic Ee in Monkeys. Ferraro, A., 

and Cazullo, C. L. . 235 
Alterations in the Structure of N erves ; Caused Së Restricting their Growth with 

Ligatures. Duncan, D. . 261 
Pyridoxine and Pantothenic Acid Deficiency in 1 Swine. Swank, R. L., and 

Adams, R. D. . 74 
Granuloblastoma of the Cerebellum. Saccone, A., and Epstein, J. A. - 287 
Anpgioblastic Neoplasms of the Brain. Corradini, E. W., and Brouder, E . 299 
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Effect of Delay of Innervation on Recovery of Muscle after Nerve Lesions. 
Gutmann, E. . e V ; n ; ; . ; S , 279 
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Response of Single Ranvier Nodes to Electrical Stimuli. Tasaki, I., and 


Mizugucht, K.. 


Modification of the Electric Response ofa Single Ranvier Node by Narcosis, etc. 


Tasaki, I., et al. 


Action Currents of Single Nerve F ibres as Modified by Temperature Changes. 
Tasaki, I., and Fujita, M. g 
Production of an Alternating Tremor at Rest i in Monkeys. Ward, A. A. S jun., 


et al. 


Effect of Potassium on ‘ 


“Resting ” Potential and Respiration of Crab Nerve. 


Shanes, A. M., and Hopkins, H.S. . 
Properties of a Single Synapse in the Stellate Ganglion of Squid. Bullock, 


T. H. 


An Analysis of Synaptic Excitatory Action. Brooks, C. M ; om and Eccles, 
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* Temporal and Spatial Distribution of Changes During Spontaneous Seizures 
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_Antidromic Potential Recordings from the Bulbar Pyramid of the Cat. 


Brookhart, J. M., and Morris, R. E. ; d e e : e 
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Temporal and Spatial Distribution of Changes During Spontaneous Seizures in Monkey 


Brain. 


The cortical scar produced by the application of alumina cream is chemically 
different from the rest of the cortex, as shown by the random fluctuations of its 
noble metal potential but not by its pH. Occasionally it exhibits electrical seizures 
of the general form seen in the cortex during grand mal seizures. These distur- 
bances may spread through the felt-work of the cortex to contiguous areas, or provoke 
similar disturbances in remote regions of the cortex and some deeper structures, 
but only in those to which the discharging region sends axons or collaterals. 
Changes in the pH and noble metal potential in a given region are the same, and 
bear the same relation to the electrical discharge in it during the spontaneous 
seizure of the chronically convulsant cortex, as during similar induced seizures. 
Like the scars from which such seizures arise in man, the lesion in the monkey’s 
cortex is characterized by a zone of increased vascularity, gliosis and pathological 
(Authors’ abstr.) 
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Eisenberg, H., and Hershfield, A. S. . 2 : , 
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 Aldarsone and Bismuth Combined in the Treatment of Neurosyphilis. 


(1) One hundred cases of various types of neurosyphilis received 2,400 injections 
of aldarsone and bismuth, concurrently, i.e. 1 gm. of aldarsone and 1 c.c. of bismuth 
salicylate (2 gm., equivalent to 75 mm. metallic bismuth). 

(2) Both drugs were given over a period of 24 weeks, once a week, without any 
interruptions. 

(3) There were 41 cases of asymptomatic and 59 cases of symptomatic neuro- 
syphilis. 

(4) 43 per cent. improved in cell count ; 69 per cent. decreased in mg. per cent. 
protein ` 12 percent. showed a reversal in Eagle Wassermann in the spinal fluid ` 
58 per cent. showed reduction in titer of the Eagle Wassermann (o per cent. of 
cases, reduction in titer) ; 15 per cent. showed negative colloidal gold curve and 
51 per cent. showed a decrease in the colloidal gold curve (66 per cent. of cases 
decreased gofd curve). 

(5) 7 per cent. were completely negative; 5 per cent. increased in all elements: 
66 per cent. improvement, which includes the 7 per cent completely negative ; 


34 per cent. showed no improvement, which includes the 5 per cent increased in 


all elements, in spite of therapy. 
(6) No toxic reactions were noted in anv of the c=. >s during or after treatment. 
(7) Aldarsone and bismuth treatment, concurrently, is a safe method in the 


ambulatory treatment of neurosyphilis. (Authors’ abstr.) 
AUGUST. 
*Studies of Finger Capillaries in Schizophrenia and Manic-depressive Psychoses. 
Hauptmann, A., and Myerson, A. . .* QI 
Wernicke’s Disease ‘and the Vegetative Nerv ous “Sy stem. Hess, L. : . 109 
Neurosurgical Lesions Diagnosed as Multiple Sclerosis. Rosner, S. : . 113 
*Mesantoin in the Treatment of Epilepsy. David, N. ÀA., etal.. : . IIŠ 
Obesity Following Cerebral Injury. Pisetsky, J., and Roswit, B. . . 129 
A Note on Some Basic Concepts of Psy chotherapv. Bellak, L. . e. Ae 
Clinical Studies of Psychoses in the Navy. Aldrich, C. K., and Coffin, M. , IR 
Compulsive Neurotic Criminalism with Hysterical Features Based on Sexual 
Psychopathy. Lipton, H. R. . ; : ; : : š . 149 


Studies of Finger Capillaries in Schizophrenia and Manic-depressive Psychoses. 


(1) Mentally and emotionally “ normal ” individuals show a normal structure 
of the capillaries of the finger-nail fold. 

(2) Mentally deficient children, whose retardation was not caused by environ- 
mental factors, show an immature, arrested picture of their finger capillaries. 

(3) It was found in previous investigations that constitutionally neurotic indi- 
viduals show abnormal] features of their capillaries, and that patients with idiopathic 
epilepsy show an immature picture of their capillaries. 

(4) The present investigations show that typical schizophrenics and manic- 
depressives have a definitely different capillary picture in a high percentage of 
cases ; schizophrenics show a picture similar to that seen in normal children prior 
to the end state of the capillary development. The picture of manic-depressives 
is similar to that seen in neurotics. 

(5) Schizophrenics with mainly paranoid or hallucinatory symptoms show either 
a mixture of both features, or normal capillaries, or the picture of the manic-de- 
pressive group. 

(6) The structure of the capillaries is a constitutional feature, and not influenced 
by the evolution of the psvchosis. It does not change during the remissions, and 
it is independent of the etfect of the electric shock treatment. 

(7) The immaturity of the capillary picture of schizophrenics corresponds to the 
traits of immaturity found in the clinical and characterological picture of many 
schizophrenics, (Authors’ abstr.) 


Methyl Hydantoin (Mesantoin) in the Treatment of Epilepsy. 


A new anticonvulsant drug, 3-methyl, 5,5,phenylethvlhydantoin, called "" mes- 
antoin ’’ or methyl hydantoin, was tried for periods as long as eight months in 
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the treatment of 20 patients with epilepsy. Eleven patients were diagnosed as 
having grand mal seizures, 5 as petit mal epilepsy, 3 patients had both grand mal 
and petit mal attacks, and one had jacksonian epilepsy. In grand mal, adminis- 
tration of methyl hydantoin proved more effective than previously used drugs in 
7 of 11 patients.. The number of petit mal attacks was decreased in each of the 
16 patients suffering from this condition. Inconclusive results were obtained in 
the 3 patients with both grand mal and petit mal due to too brief a period of obser- 
vation. Dermatitis was caused by the drug in 3 patients, 1 patient complained 
of gastritis, another experienced an episode of toxic psychosis following adminis- 
tration of only 4 tablets, and ro patients noted stimulatory effects. Dopiness, 
gum hyperplasia or depression of the white cell count was not noted by us. In 
the authors’ opinion methyl hydantcin is an effective drug in the treatment of 
grand mal epilepsy, and is especially useful in those cases where phenobarbital 
causes undue mental depression, or where either phenobarbital or diphenylhydan- 
toin sodium are ineffective. It appears somewhat more effective in the treatment 
of petit mal than diphenylhydantoin, and should be given elinical trial in those 
cases of either grand mal or petit mal epilepsy where other drugs are ineffective or 


not tolerated. (Authors’ abstr.) 
J. PHYSIOL. 
VOL. CVII. JUNE, 1948. 
The Influence of Ovarian Hormones on the Transmission of the Activity of the 
Sympathetic Nerves in the Cat. Secker, J. 265 


*The Action of Acetylcholine and Adrenaline on Flexor and Extensor Move. e- 
ments Evoked by Stimulation of the Descending Motor Tracts. Bül- 


bring, E., et al. ; 289 
* Some Effects of Nicotine-like Substances and their Rela tion to Sensory ‘Nerve 

Endings. Brown, G. L., and Gray, J. A. B. 306 
*The Effect of Diisopropylfluorphosphonate (DFP) on | Neuromuscular Trans- 

mission in Cats. Brown, G. L., et al. 346 
* Acetylcholine Synthesis in Different Regions of the C. N.S. Feldberg, W., äna 


Vogt, M. . e e e ` è í . e e 372 


The Action of Acetylcholine and Adrenaline on Flexor and Extensor Movements 
Evoked by Stimulation of the Descending Motor Tracts. 


I. The effect of acetylcholine and adrenaline has been studied separately on 
extensor and flexor responses produced by stimulation of the descending tracts in 
the medulla. The observations were made in decerebrate cats in which the sensory 
roots were divided. The substances were injected intra-arterially so as to pass 
through the spinal arteries to the cord. 

2. The effect of acetylcholine was observed as (a) a simple increase in extensor 
responses; (b) a simple depression of extensor responses or one which is preceded 
by a transient phase of facilitation ; (c) a simple increase of flexor responses or one 
which is preceded by a transient phase of depression; (d) a depression of flexor 
responses. The effects (b) and (c) were commonly observed ` the effects (a) and 
(d) were rare. 

3. The effect of a single injection of adrenaline was observed as (a) no effect 
at all, or a simple depression of extensor responses when the effect of acetylcholine 
was as in 2 (a); (b) an increase of the extensor responses (corresponding to 2 (bi: 
(c) a depression of flexor responses (corresponding to 2 (c)) ; (d)an increase of flexor 
responses or no effect at all (corresponding to 2 (d)); (e) a restoration of extensor 
and flexor responses when these had been blocked by acetylcholine. 

4. Slow intravenous infusion of adrenaline modified the action of acetylcholine, 
so that (a) facilitation of extensor response was changed to depression of extensor 
response ; (b) the same depression of extensor responses was produced by a much 
smaller dose of acetylcholine ; (c) a depression of flexor responses by acetylcholine 
was no longer seen. 

5. It is possible to produce flexion by the intra-arterial injection of acetyl- 
choline in the absence of medullary stimulation. This flexion is abolished by 
adrenaline, which produces extension. (Authors’ abstr.) 
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Some Effects of Nicotine-like Substances and Their Relation to Sensory Nerve Endings. 


1. Arterial injection of nicotine and acetylcholine into the skin or meser tery 
of cats and dogs causes a centripetal discharge of impulses in the nerves supplying 
the injected area, 

2. The response is not abolished by atropine, and is not elicited by acetyl-8- 
methylcholine or histamine. 

3. Large doses of nicotine and large doses of acetylcholine, after eserine, abolish 
the sensitivity of the preparation to subsequent doses, but not to mechanical 
stimuli. . 

4. The impulses probably arise thrcugh the direct chemical stimulation of some 
part of the terminations of the sensory nerves, although we have failed to obtain 
them from single Pacinian corpuscles. (Authors’ abstr.) 


The Effect of Ditsopropyl Fluorophosphonate on Neuromuscular Transmissionin Cats. 


1. In decerebrate cats (2-3 kgm.) the arterial injection of 100-200 pg. of DFP 
causes an increase of tension response of.the tibialis anterior to single maximal 
motor nerve volleys. This potentiation is due to repetitive contraction of the 
muscle fibres and is followed by a period of depressed response, during which the 
contraction is still repetitive. By intfavenous injection DFP is effective only in 
very large doses (10 mgm. /kgm 

2. During and after the DF P potentiation stimulation of the nerve at 50—200 /sec. 
for 5-10 seconds produces a poorly sustained contraction, which is followed by a 
transient depression of the response to single nerve volleys; a similar but more 
permanent depression of the response to single nerve volleys is produced by an 
arterial injection of acetylcholine. 

3. The depressant effects observed after DFP result from an action of acetyl- 
choline, which produces neuromuscular block and a condition of inexcitability of 
the muscle fibre, both when the acetylcholine is injected or released at the nerve 
endings. 

4. On the denervated muscle an arterial injection of even 2 mgm. of DFP has 
no effect. A subsequent injection of acetylcholine prcduces a contracture which is 
greater and more prolonged than that which occurs in the untreated muscle ; it 
is followed by a profound depression of the response of the muscle to direct electrical 
excitation. 

5. The fact that DFP has a greater affinity for pseudo- than for true cholines- 
terase must be taken into account when the effect of arterial and intravenous- 
injections of DFP on neuromuscular transmission are compared with those of 
eserine. (Authors’ abstr.) 


Acetylcholine Synthesis in Different Regions of the Central Nervous System. 


1. The distribution of the enzyme or enzyme system which forms acetylcholine 
in the central nervous system of the dog has been determined by examining over 
forty separate regions with the use of a very sensitive quantitative method for the 
estimation of acetylcholine synthesis. 

2. An attempt has been made to differentiate between cholinergic and non- 
cholinergic neurons in the central nervous system. 

3. The results indicate that some at least of the motor and sensory pathways 
consist of chains of neurons which are alternately cholinergic and non-cholinergic 
in character. (Authors’ abstr.) 


J. PSYCHOL. NORM. PATH. 


VOL, XL. 1947. 
The Focusing of Visual Attention and its Disorders. Tournay, A. . , 257 
The Homing Tendency in Carausius morosus. Chaurin, R. 281 


Some Considerations and Experiences on Vibratory Sensitivity. Periphou, P. 293 

Sleep and Dreams According to Indian Doctors and Greek GE 
Filliozat, J. 326 

*A Theory on the Identity of Dreams and Disturbed Thinking. Ey, H. -347 
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A Theory on the Identity of Dreams and Disturbed Thinking. 


Opposing both mechanistic and psychogenic theories of dreams and psycho- 
neurotic and psychotic symptoms, the author offers a psychiatric theory based on 
the principles of Hughlings Jackson which would account for these phenomena 
within a common framework. Immanent in man’s consciousness is a substratum 
of images representing his memories, wishes, etc. (the unconscious). Normally 
held in check, though utilized in the integrated functioning of the mind, this “ sedi- 
mentation ” may be released in varying degrees depending upon the level of dis- 
solution which affects the field of consciousness. Sleep or the disease process may 
be regarded as the negative disorder, the resulting dream or symptom representing 
the positive aspect of the interference with the normal *“ trajectory of the per- 
sonality.” The dream, neurotic or psychotic symptom is that which is left of the 
personality when consciousness, the integrating principle, dissolves, and is itself 
engulfed in the world of images which forms the substratum of the mind. 

M. SHEEHAN (Psychol. Abstr.). 


J. SOC. PSYCHOL. 
VOL. XXVII. MAY, 1948. 
The Spiritual Nature of Man. Rusk, G. Y. . ; DCH 
Attitude and Belief in Relation to Occupational Stratification. ` Centers, R. 159 
Differential Characteristics of Superior and Unselected Negro College Students. 


Jenkins, M. D., and Randall, C. M. ; ; ; : . 187 
Symbolic Value as an Organizing Factor in Perception. Bruner, J. S., and 

Postman, L. . 203 
The Effect of Experiences of Contrasted Groups upon the F ormation of a New 

Scale of Judgment. Tresselt, M. à 209 


Applications of the Standard-Score IO to Social Statistics. J ohnson, D. M . 217 
Autocratic v. Democratic Beliefs and Practices of Senior Students in Schools 


of Nursing. Nahm, H. . ; : i . 229 
Some Psychological EC on Nazi Germany. Ill. Kecskemeti, P., 
and Leitas, N. . : : è : e ; 3 . 240 
KWART. PSYCHOL. . 
VOL. XIII. 1947. 
On the Learning of Other’s Psychical States. Ingarden, R. I 
Fiction from between the Two World Wars as a Source of Scientific Material for 
the Psychologist. Librachowa, M. . 27 
The Maturation of the Will, its Retardation and ‘Acceleration. Dybowski, M. 50 
The Presentation of Aim and its Relation to Conduct. Reutt, J.. ; , 59 
- Acoustic Eidetic Representations. Zaworski, T. : , 156 
The Influence of Effort on the Results of Work. Mielezarska, w. e , 204 
Psycholcgy in the U.S.S.R. Tomaszewski, T. . ; . 267 
MED. J. AUSTR. 
VOL. XXXV (i). 1948. 
Some Ideals for a Psychiatric Service. Maudsles, H. F. e : . 581 
Alcoholics Anonymous. Minogue, S. J.. : : . 586 
Psychoanalysis and Other Forms of Psy chothera dés Winn, R.C. : , 593 
The Psychiatrist and Society. Sebire, I. ; . ; , 791 


VOL. XXXV (ii). 
Social Health and Psychiatric Service. Stoller, A. . . land 29 
Intracranial Disorders of the Newborn Associated with Birth. C ampbell, K. 57 
The -Pathological SE of So-called ees EE Lambre, 

C. G., and Wyke, B. D. e . 85 


MENN. MILJO. 
VOL. I. 1946, 
*Suicide in Europe and Especially in the Northern Countries. Verkko, V. . 215 
Old Age and Environment. Jensen, O. , e ; 296 
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Suicide in Europe and Especially in the Northern Countries. 


One hundred thousand people commit suicide annually in Europe, which does not 
include thcse of Russia, a country where the toll is no doubt also very high. A 
review is given of attitudes toward suicide, and what induces this. Denmark 
leads with 255 annually, and Bosnia and Herzegovina are lowest with only 6 each. 
The 1927-28 figures are given also, in which Austria is high, and Turkey is lowest 
with 29. These statistics are shown in map form, with 3 divisions, namely, 200 
or more, 100 to 199, and less than roo annually. In Finland the rate bas steadily 
increased each decade from 1751—60 with 12, to 1931—40 with 194. Similar figures 
are given for other European countries. Denmark leads all countries over a period 
of 100 years. The psychology back of this tendency is discussed, with suggestions 
for preventing it, or at least decreasing it. 

O. I. JACOBSEN (Psychol. Abstr.). 


VOL. II. 1947. 
Child Neuroses Therapy. Seitz, G. ; g : , 30 
Vocational Advice in Denmark. Boolsen, R. W. : ; : - 36 
Terman’s Ball and Field Test as a Basis for Character Diagnosis. von Fieandt, 

K. ; i e 8 
The F uture of Science Organizations, with Special Consideration for Psychiatry. : 

Smitt, J. W. e e , 75 
Is it Worth While to Operate Special Schools for Weak Pupils ? Pedersen, M. 85 
Lynching as a Phenomenon of Conformity. Karlsson, G. e : - Bo 
Child Delinquency Problems in Denmark. Billgren, P. . ; ; . 103 
Sex Criminals and Castration. Stürup, G. K. . : : ; s . 312 


NEVROPAT. PSIKHIAT. 
VOL. XV. 1946. 


The Problem of Neuroses. Artem’ev. ; 43 
Psychopathologic Changes in Traumatic Encephalopathy. " Staritsyn, S. E: 65 


OCCUP. THER. REHAB. 


VOL. XXVII. : AUGUST, 1948. 
Occupational Therapy in Spain. Sagarra, J. S. e - 251 
The Integration of Group RORVEY and Group Therapy. Halle, IL., and 
Landy, A. 286 
A Study of an Ineentive Pay Roll in the Motivation of Psychotic Patients. 
Crawfis, E. H., and Morrow, G. . í - 299 
Effectiveness of Games in a Mental Hospital. Hyde, R. W., et al. ; , 304 


PROC. ROY. SOC. 


VOL. XLI. AUGUST, 1948. 
Experimental Investigations in the Ene roy of See eee SC 

hill, R. E., and Reiss, M. . - 533 

PSYCHIATRY. 

VOL. XI. MAY, 1948. 
Towards a Psychiatry of Peoples. Sullivan, H. S. . ; i : . 105 
The Dynamics of Group Formation. Powell, J. W. é : ; v EES 
Anti-Nazis: Criteria of Differentiation. Levy, D. M. : ‘ ; . 125 
The Role of the Parent in Psychotherapy with Children. Bruck, H... . 169 
Maine, McLennan, and Freud. Levin, A. J. ‘ . ‘ , I77 


Toward a Socialized Population Policy. Meadows, P. à ; e , 193 
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PSYCHIAT. QUART. ` 
VOL. XXII. APRIL, 1948. 


Psychosomatic and Rorschach Aspects of Stuttering. Pitrelli, F. R. - 175 
The Polterpeist-Paychoagalysed. Fodor, N. . 195 
The Symptomatic Use of ECT for Acute Psychoses of Military Personnel. 
Funkhouser, J. B. , 204 
The Treatment and Theory of Prolonged ‘Insulin Coma. Kalichman, N. . 213 
Penthothal Sodium. Donahue, H. H. etal. . A e e 22I 
Dissociated Personality. Lipton, S. D., and Kezur, E i ; . 252 
Bronchial Asthma. Kris, E. B. . ; : À . 257 
Practical Methods of Group Psychotherapy. Jacobson, Jide a i . 270 
Brief Methods of Psychotherapy. Charen, S. 287 
Preventive Military Psychiatry in the Light of Impending Military Conscrip- 
tion. Lehrman, S. R. 302 
Regressive ECT in Schizophrenics Refractory to other Shock < Therapies. 
Kennedy, C. J. C., and Anchel, D. . e 317 
Psychoanalysis—A Critique. Johnson, H. K. . e e . 32I 
PSYCHOL. BULL. l 
VOL. XLV. JULY, 1948. 
Appetite, Palatability and Feeding Habit. Young, P.T. . ; e . 289 
PSYCHOL. REV. 
VOL. LV. JULY, 1948. 
Cognitive Maps in Rats and Men. Tolman, C. 189 
The Role of Reward in Conditioning Theory. Kendler, H. H., and U nderwood, 
B. 209 
Gee of Dispersion Based on the Pooled Momentary Reaction 
Potentials of a Group. Yamaguchi, H. G., et al. e e , 216 
PSYCHOMET. 
VOL. XIII. 1948. 


Approaches to Univocal Factor Scores. Guilford, J. P., and Michael, W. B. I 
A Table for Estimating the Significance of the Difference Between Correlated 


Percentages. Swineford, F. e í : e 2 23 
Study of Some Factors Related to Intelligence. Rimoldi, H. J. A. . $ 27 
PSYCHOSOM. MED. 

VOL. X. MAY-JUNE, 1948. 
The Infantile Personality. Ruesch, J. . . 134 
The Effect of Anxiety on Human After-discharges. Sapirstein, M. R. , 145 
Personality Types in Soldiers with Chronic Non-ulcer Dyspepsia. Rosen, S.R., 
et al. $ e : , 156 
An Experiment with Comprehensive Medicine. Saslow, G. e : . 165 
REV. NEUROL. 
VOL. LXXX. APRIL, 1948. 
A New Form of Hereditary Muscular Dystrophy: Familial Myxoedema. 
Gallot, H.-M., etal. . 257 
A Graphic and Electrophysiological Study of Two Cases of Familial 
Myxoedema. Bourguignon, G. and A. e , 268 
Does the EEG Define the Limits of Epilepsy > Fischgold, H et al. . e 2274 


REV. OTO-NEURO-OFTAL. 
VOL. XXIII. APRIL-JUNE, 1948. 


Basedow’s Disease. Fischer, J. T. s a ; ; : , 29 
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REV. PSICOL. GEN. APLIC. 


VOL. III. 1948. 
Negation. S. Freud : 1g 
Structure. Variations of the Nervous System in Relation to its Behaviour. 
Lashley, K. S. ‘ ‘ e , 25 
Augustine Theories ‘of Sensation: C Get P. L. . ; ; i : . 51 
Aspects of American Psychology. Yela, M. . : : : ; = oF 
Structural Analysis of Psychic Disturbances. Lafora, G. A. . ; . IOI 


RORS. RES. EXCH. 
VOL. XII. 1948. 
Suicidal Configuration in Rorschach Records. Hertz, M. R. . 
The Individual Child’s Development as Reflected by the Rorschach Perfor- 
mance. Richards, T. W. . 
A Report of Rorschach and Wechsler- Bellevue “Records of a Man After the 
Removal of Tumor from the Frontal Lobes. Ostrander, J. M. . . 65 


TRUD. FIZIOL. LAB. PAVLOVA. 


VOL. XII. 1945. 
Experimental Phobia. Petrova, M. K. . ‘ i : ; 5 
Skin Diseases in Experimental Dogs. Petrova, M. K. ; š ; , 33 


1. Psychiatry, &c. 


The Treatment of Schizophrenia with High-vitamin Diet. Schottky, Johannes (Staat- 
lichen Heil- u. Pflegeanstalt Hildburghausen, Ger.). (Allgem. Z. Psychiat., 
123, 90—111 (1944).] 

A diet consisting mainly of vegetables and fruits and containing no animal 
protein was administered to schizophrenics, usually for a period of two weeks, while 
vitamin C and vitamins of the B group were given in large amounts. The results 
are said to be good, particularly in acute, excited schizophrenics, but no detailed 
statistics are giver. WARREN M. SPERRY (Chem. Abstr.). 


Benzedrine Psychosis: Report of a Case. Schneck, J. M. (U.S. Disciplinary 
Barracks, Fort Missoula, Mont.). [Milit. Surg., 102, 60—1 (1948).] 
The illicit use of benzedrine as a cerebral stimulant by some inmates of a 


disciplinary barracks is common knowledge for persons associated with these 


institutions. Many psychological changes occur with its excessive use—irritability, 
loquaciousness, and increased psychomotor activity are common. A sample case 
is described—the patient had consumed 14 bezedrine inhalers within 36 hours. 
The subject was restless and confused, believed other inmates intended to kill him, 
heard verbal accusations and experienced a visual hallucination of a knife on the 
floor. Speech was muddled and mixed with irrelevant data. Within 48 hours 
he experienced a clearing of consciousness and within a week all symptoms vanished. 
There was no amnesia for his earlier anxiety, hallucinations and delusions. 
G. W. Knox (Psychol. Abstr.). 


On the Appearance of an Unconscious Psychological Activity in the Course of Sub- 
total Anoxia. Fabre, R., and Rougier, G. [C.R. Soc. Biol. Paris, 141, 
77-8 (1947).] 

An experiment is reported in which simple commands and questions were given 
the subject to execute and to answer in an intermediate phase between the loss of 
consciousness and complete anoxic coma. The tasks were executed and the 
questions answered by the subject correctly in this subtotal anoxic state. On 
return to consciousness there is preserved sometimes a vague memory which does 
not go as far as a recall of whether or not he executed the orders. The author 
concludes that in the subtotal anoxic state the subject remains capable of appre- 
ciable psychological activity, that everything takes place as 1f the psychophysio- 
logical mechanism had developed itself solely in the domain of the unconsciousness. 

E. C. SUMNER (Psychol. Abstr.). 
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Psychoneurosis Based on Organic Ailment Cured by Electric Shock Therapy. Sears, 
D. R. ‘Calif. Med., 68, 81-2 (1948).] 


Four cases of psychoneurosis based on organic ailment are cited from the 
author’s experience as indicating that electric shock treatments are effective not 
only in overcoming depression and other emotional reaction to a physical illness, 
but sometimes also in alleviating apparently real physical symptoms. Where 
psychoneurosis arising from organic illness becomes a barrier to physical treatment, 
electric shock treatment may be effective in returning a patient to a receptive 
attitude toward physical treatment. . F. C. SUMNER (Psychol. Abstr.). 


Psychological Tests in Psychoses in Electric Shock Therapy. Kohlman, Th. (Psy- 
chiatric University Clinic, Vienna, Austria). ‘Wien. klin. Wschr., 59, 140, 
(1947).] 

Thirty female patients (of which 20 schizophrenics were the largest group) 
were given the Rorschach and Wartegg tests before and after electro-shock therapy. 
Following the therapy there are (1) increase of perseveration ; (2) decrease of 
intelligence factors; (3) narrowing of Erlebnis type; (4) affectivity greatly de- 
creased ; (5) changes in schizophrenia maintained for an average of 6 weeks; (6) 
depressives tend to return to the pre-shock state; (7) perseveration disappears 
after 6 weeks, but not the stereotype; (8) Rorschach and Wartegg tests show good 
correlation. During electro-shock therapy the affectivity of schizophrenics was 
narrowed, while that of the depressed was broadened. In both intelligence is 
decreased and symptoms of dementia greatly increased. (Psychol. Abstr.) 


The Surgical Treatment of Psychoses. Liebert, E., and Davis, L. [Illinois med. J., 
93, 203-6 (1948).] 

Results of prefrontal lobotomy on 38 cases (25 schizophrenics, 6 manic-depres- 
sives, and the balance scattered) are described. 25 cases showed improvement 
(15 schizophrenics, 4 manic depressives, 6 others). Patients selected for operation 
had been ill for many years and constituted severe behaviour problems in the 
institution. C. M. Louttit (Psychol. Abstr.). 


Further Observations on Orbita! Prefrontal Lobotomy in Treatment of Chronic Mental 
Iliness. Smolik, E. A., etal. (Post.-Grad. Med. J., 3, 179-84 (1948).] 


In an effort to minimize further the amount of brain damage in frontal lobotomy 
the authors have carried’out since 1942 at the St. Louis City Sanitarium a modified 
technic on 85 patients suffering with chronic mental illness. Through burr openings 
placed laterally in the skull a blunt instrument is introduced into the subcortex 
after careful measurement, and section is down to the sphenoidal ridge, the extent 
and plan of the cut being usually checked by X-rays after the introduction of 
lipiodol. From this procedure have resulted no deaths, no wound infections, no 
epilepsy. The incidence of urinary incontinence is reduced to 18 percent. There 
is typical gain in weight ; there is relaxation and loss of tension. Further advan- 
tages of the modified method of the orbital leukotomy are: Limitation of surgical 
procedure within the brain; diminution of post-operative sequelae; facilitaticn 
of retraining and rehabilitation ; shortening of recovery time and hospitalization. 

| F. C. SUMNER (Psychol. Abstr.). 


' 2. Physiology, Biochemistry, &c. 


Hyperglycemic Action and Stimulating Effect of Acetaldehyde in Hypoglycemic Coma. 
Torres, JK [Bcl. soc. biol. Santiago, Chile, 4, 96—8 (1947).] 


Patients under insulin shock treatment show return towards normal blood-sugar 
levels and recovery from shallow or deep coma after intravenous injection of 5-42 
ml. 10 per cent. solution of acetaldehyde. Too rapid injection may cause deeper 
coma, E Si M. L. Witittams (Chem. Abstr.). 
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Action of Phosphate on the Neuromuscular Transmission in the Frog. Brown, CG. L.. 
and Dias, M. Vianna (Univ. Brasil). [Anais acad. brasil. crenc., 19, 359—-70 
(1947).] 

The sensitivity of the gastrocnemious muscle of Leptodactylus ocellatus to arterial 
injection of acetylcholine is less than that of Rana esculenta. Neuromuscular 
block is produced by repeated injection of on per cent. NaH,PO, in Ringer’s 
solution ` a reversible block by perfusion of the muscle with 0'2 per cent. NaH,PO, 
in Ringer’s solution. Even then the muscle retains its sensitivity to acetylcholine, 
thus showing that the effect differs from that produced by curarine. The block, 
said to be due to failure of acetylcholine production at motor nerve-endings, is 
similar to that caused by Ca deficiency. M. E. W. Torok (Chem. Abstr.). 


Some Observations on the Modification of the Spinal Potentials of Rana temporaria 
by Strychnine. Fessard, Alfred (Inst. Marey, Paris). |Anats acad. brasil. 
cienc., 19, 349-57 (1947).] 

Simultaneous measurement of the action potentials of the dorsal and ventral 
roots of the spinal cord of Rana temporaria after local application of strychnine 
sulfate (1: 10,000 to 1: 1,000) showed that the potential of the ventral root was pro- 
longed up to more than 10 seconds, its amplitude increased, and repetition brought 
rapid fatigue. Only a trace of the same effect can be seen in the dorsal root. This 
unexpected dominance of the motor over the sensory branch may be explained by 
the hvpothesis that spontaneous activity has its origin in the internuncial neuron. 

Maria E. W. Torok (Chem. Abstr.). 


Biochemical Changes in the Brain in Some Organic Diseases and in Alimentary 
Dystrophy. Kudryavtseva, N. G. (Bvull. Eksptl. Biol. Med.,.24, No. 1, 
76-7 (1947). 

Organic diseases of the central nervous system cause disturbance of the N 
metabolism and oxidation processes not only in the diseased parts of the brain, 
but also in the healthy parts. About 700 analyses of healthy and diseased brains 
were made. The H.O content was greater in the affected areas. Determination 
of the total and non-protein N indicated lower tota] N in diseases of the central 
nervous system. Other findings were increased activity of catalase, lower content 
of ascorbic acid and increased H,O content in alimentary dystrophy. Conclusion : 
These considerable biochemical changes are caused by quantitatively insufficient 
nutrition and hypovitaminoses B and C. W. R. EICHLER (Chem. Abstr.). 


Polarization Changes of the Refractivity of Nerves. Batbsku, E., and Zol’nikova, A. I. 
Gud! Eksptl. Biol. Med., 23, 271-4 (1947) (tn Russian).] 


The electrotonic changes of the absolute refractivity of nerves are explained 
by changes in the enzymic hydrolysis of acetylcholine and changes of its concen- 
tration in nerve fibers. The lessening of the refractivity at the anode may be 
explained by an increase in splitting of acetylcholine owing to the activity of 
cholinesterase. However, if cholinesterase is inhibited by eserine, the d.c. ancde 
does not show any effect on the activity of cholinesterase, and the effect of the 
anode on the refractivity is, therefore, weaker or even completely disappears. The 
effect of the cathode on the refractivity is decreased. Atropine destroys the power 
of nerve tissue to react with acetylcholine and prevents the development of the 
effects of the anode and cathode. The results indicate that certain physiological 
effects arising from the action of d.c. on nerve tissue are caused by changes in the 
content of, and enzyme splitting of, acetylcholine. It was also found that acety]- 
choline takes part in the formation of the nerve refractivity. This functional 
change of the state of the excited tissue in consequence of excitation was con- 
sidered as dependent, although not completely, on the accumulation of acetyl- 
choline in nerve tissue. The effects of acetylcholine, eserine and atropine on the 
change of the absolute refractivitv of nerve are described. 

W. R. EICHLER (Chem, Abstr.). 
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Protein and Nucleotide Metabolism in the Nerve Cell Under Different Functional 
Conditions. Hyden, H. (Karolinska Inst., Stockholm). (Symposia Soc. 
Exptl. Biol., 1, Nucleic Acid, 152-62 (1947); cf. C. A., 40, 937°] 


Initial development of the nerve cell is the same as that of other somatic cells ; 
from the multipolar neuroblast, however, it passes through a period of enormous 
growth. Cyto-chemical analyses have been carried out on 99 embryos (human, 
rat, and rabbit) in order to determine the amounts of protein and nucleic acids 
in the cytoplasm of the embryonal nerve cell at various stages. These determina- 
tions were based on complete absorption curves from 2,400 to 3,100 A. At 2,400 A 
a distinct absorption maximum appears due to the pyrimidine and purine rings 
in the polynucleotides of the ribose type. At 2,800 A a second maximum is visible, 
due primarily to tyrosine, tryptophan, and phenylalanine. The ratio of concen- 
tration of protein to nucleic acid ranged from 3:1 to 5: 1, using unipolar neuroblasts 
from rat embryos. Anterior horn cells showed 8:1 to 11:1. It appears that the 
total amount of proteins in the nerve-cell cytoplasm increases more than 2,000 
times during development. If the axon is included, these values are increased 
to 30,000 to 200,000 times, depending upon the length of the axon. During the 
whole period of development the young nerve cell contains a large nucleolus, rich 
in polynucleotides, as well as cytoplasmic nucleotides. This capacity for protein 
production remains in the adult stage. Near the nucleolus is a region with high 
absorption at 2,600 A., which contains proteins rich in basic groups, and small 
concentrations of ribose nucleotides. Such areas are part of the nucleolus-asso- 
ciated chromatin. Intense muscular activity produces a decrease in protein and 
nucleic acid of the cytoplasm of anterior horn cells, which is pronounced ; during 
the first 48 hours after such activity the original values are restored, signifying that 
nerve-cell function is accompanied by metabolic processes involving quantitative 
changes in protein and nucleotide content. Acoustic stimulation of ganglion cells 
of guinea-pigs with tones of various frequencies and intensities produces extensive 
changes. Exposure to a tone of 6,000 cycles/sec. and intensity of 80 decibels for 
3 hours caused a cycle of changes within 3 weeks, including decrease in cellular 
protein and nucleotides, with most pronounced decrease during the second week, 
the nucleotides disappearing almost entirely and protein concentration dropping 
from 25-30 per cent. to 2'8 per cent. During the third week these concentrations 
are restored. Acoustic trauma produces a decrease in protein which is not com- 
pletely restored after 8 weeks. Following excision of the axon, nucleotide and 
protein content are reduced, and after 2 weeks the cytoplasm has lost most of these 
materials. After a month the protein content begins to be restored. It was noted 
that the administration of malonitrile induces an increase in protein and nucleic 
acid in nerve cells. When malonitrile was given to 29 human subjects in doses 
ranging from 3 to 5 mgm. /kgm. body weight varying degrees of beneficial psychic 
stimulation resulted, some psychotics losing catatonic signs and showing evidence 
of mental stimulation within 48 hours. In 3 cases of acute depression the symptoms 
ceased within 1 hour after treatment was started. The amount of protein and 
nucleotides in the nerve cells of manic-depressives and schizophrenics has been 
found to be low; it would appear that there is a correlation between protein meta- 
bolism in the nerve cells and function, including psychic function. 

JOHN P. CRISPELL (Chem. Abstr.). 


New Data on the Biological Action of Sympatholytic Substances. Minz, Bruno, and 
Peterfalut, Michel. [Compt. rend., 224, 1589—91 (1947).] 


Previously it was shown that the addition of choline chloride to rabbit intestines 
in Tyrode solution causes a small increase in the tone, but that the subsequent 
addition of 5y of adrenaline per 60 c.c. produces at first a marked decrease in tone 
and contractions, followed after a short time by an increase in tone to a higher 
level than before (C. A., 41, 5606d). Adrenochrome also increases the tone without 
the preliminary drop. The transformation of choline to acetylcholine is favored 
by the presence of cocarboxylase (C. A., 41, 5606b), which was interpreted to indi- 
cate that cocarboxylase furnishes from pyruvic acid the necessary acetyl groups 
for acetylcholine formation, while the action of adrenochrome was explained as 
indicating the transformation of lactic to pyruvicacid. If these theories are correct, 
then the addition of either natural (yohimbine, corynanthine) or synthetic (933F) 
sympatholytic substances should inhibit the tone-increasing effect of either co- 

XCV. 16§ 
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carboxylase or adrenochrome, which was confirmed experimentally. Two inter- 
pretations are possible; either a direct inhibition occurs of the enzymic decar- 
boxylation of pyruvic acid in the presence of cocarboxylase, or the esterification 
mechanism of choline with acetyl radicals is inhibited. 

Bruno VASSEL (Chem. Abstr.). 


The Role of the Vegetative Nervous System in the Mechanism of Physiological Regu- 
lation of Activity of Caxbonic Anhydrase Under Reduced Barometric Pressure. 
II. Influence of Parasympathicotropic, Sympathicotropic, and Some Other 
Pharmacological Substances on Carbonic Anhydrase Activity. Khazen, I. M. 
[Byuli. Ekspil. Biol, Med., 23, 46-8 (1947); cf. C. A., 41, 27641.] 

The following variations of the activity of carbonic anhydrase (1) of rabbits 
were observed after administration (subcutaneous) of the following drugs: 1 mgm. 
atropine, 70—80 per cent. increase; I mgm. adrenaline, no substantial change ; 
I mgm. morphine, 10-25 per cent. decrease; I mgm. strynchnine, no substantial 
change ; injections of equal volumes of distilled water also gave no change. Injec- 
tion of 70—500y of histamine gave an increase of 50-300 per cent. Wher the hista- 
mine was given to rabbits which were kept for a month on 100-500y daily doses 
of thiouracil, the histamine effect was essentially nullified and the enzyme activity 
remained within experimental variations. In a second series of experiments the 
rabbits were injected with either 1-2 c.c. ot per cent. atropine or o 5-I'0 
GC I: 1,000 adrenaline, and after 10 minutes were placed in a vacuum chamber 
set to simulate 8,000 m. altitude for one hour. The atropinized rabbits showed 
no change of (1) activity after evacuation of the chamber, while the control 
animals showed too per cent. increase. The adrenaline-treated animals showed 
a 70 per cent. increase in (1) activity. Several of the latter animals perished 
during theexperiment. Changes of (1) activity were not connected with changes 
of erythrocyte count. G. M. KosovaporF (Chem. Abstr.). 


Note on the Synergism of the Central Nervous-system Stimulants. Ahlquist, Raymond 
P. (Univ. of Georgia, Augusta). [J. Am. Pharm. Assoc., Sct. Ed., 36, 414-15 
(1947); cf. Hazleton and Koppanyt, C. A., 35, 6314°.] 

The synergism between the convulsant effects of metrazol with nikethamide and 
with strychnine in albino rabbits is partially additive, owing to differences in points 
of action. H. BERNARD (Chem. Abstr.). 


Clinical Experience with the New Method for Titration of Protective Enzymes. 
Winkler, Walter (Untv.-Nervenklinitk, Marburg, Ger.). [Allgem. Z. Psychiat., 
123, 278-312 (1944).] 

The method of C. A., 37, 5097?, was applied to the determination of protective 
enzymes in the urine of 60 patients with a variety of diseases, mostly related to 
endocrine disturbances. In most of these the enzymes were also determined in 
the blood serum by a similar procedure ` precipitation with 15 volumes of Me,CO 
and extraction with a trypsin solution as in the urine method. Various organs 
of internal secretion were used as substrates. In most of the patients with definite 
endocrine disturbances protective enzymes were found in both urine and serum, 
and usually, though not always, they appeared to be specific for the particular 
organ or organs involved ` for example, an enzyme specific for the pituitary was 
found in a patient with a tumor of that organ. The method is of diagnostic value. 

WARREN M. SPERRY (Chem. Abstr.). 


Studies on Choline Acetylase. IV. Effect of Citric Acid. Nachmansohn, David, 
and Weiss, Michael S. (Columbia Univ.). LJ. Biol. Chem., 172, 677-87 (1948); 
cf. C. A., 41, 1721a.] 

From the acetone-dried powder of squid head ganglia was prepared a highly 
active choline acetylase (I) preparation which caused the formation of up to 150 
mgm. of acetylcholine per gm. protein per hour. This degree of purity of (I) 
referred to the protein is 14-15 times as great as previous preparations. The activity 
of (I) is lost upon dialysis, but can be completely restored by the addition of choline, 
acetate, K+, Mett, coenzyme, adenosinetriphosphate, eserine and cystine. L- 


1949. ] BIBLIOGRAPHY AND EPITOME. 245 


glutamic acid and «-ketoglutaric acid have no effect. Acetate is used directly for 
the acetylation,as shown by the marked increase in the rate of formation of acetyl- 
choline upon the addition of acetate. Citric acid had an inhibitory effect upon 
both dialyzed and undialyzed (I) possibly through the removal of Mg++ necessary 
for transphosphorylation. This inhibition could not be overcome by increasing 
the concentration of adenosinetriphosphate or coenzyme. The K salt of 2-methyl-1, 
4-napththoquinone-8-sulfonic acid had a strong inhibitory effect. K+ can be 
replaced by Rb+, but not by Nat or Lit. 


A. JEROME Ganz (Chem. Abstr.). 


Some Actions of Potassium Chloride at the Neuromuscular Junction. Altamirano, M., 
and Huidobro, F. (Catholic Univ. of Chile, Santiago). [Am. J. Physiol., 152, 
53-65 (1948).] 

The action of KCl injected into the terminal portion of the abdominal aorta was 
studied in the normal quadriceps and in the normal and denervated soleus of the 
cat. KCl causes contraction of the soleus which has been denervated 6-14 days 
previously. In the quadriceps or soleus stimulated indirectly KCl produces con- 
traction potentiation or depression of the response of the muscle depending on the 
frequency of stimulation and the dose. In the soleus denervated 6-14 days 
previously and stimulated directly by electric shocks, KCI produces the same effects 
as in the normal soleus stimulated indirectly. In the quadriceps stimulated directly 
at low frequency KCl may have effects which are synergistic to those produced by 
a previous injection of prostigmine. KCl has a decurarizing action. In both the 
denervated and the normal soleus KCl produces either depression or potentiation 
of the contractions evoked by injections of acetylcholine, depending on the time 
interval between the two injections. In the normal soleus prostigmine increases 
the contraction produced by KCl, but this effect is not observed in the soleus 
denervated 6-14 days previously. A tetanus produced by indirect stimulation 
increases the response of the normal soleus to KCl. Acetylcholine sensitizes the 
normal or denervated soleus to a subsequent injection of KCl. The effects of KCl 
are discussed in relation to the mechanism of action of acetylcholine at the neuro- 
muscular junction. E. D. WALTER (Chem. Abstr.). 


Camphor-ether Mixture for Epilepsy Diagnosis. Kalyapin, G. F. (Samarkand Med. 
Inst.). (Nevropatol. i Pstkhiat., 15, No. 6, 72-3 (1946).] 


Intravenous injection of 0.6—1'2 c.c. ether-camphor mixture leads to typical 
seizures only in genuine epileptics. G. M. KosoLaporF (Chem. Abstr.). 


Influence of Electro-spasm on the Carbohydrate Metabolism in Schizophrenia. Serezh- 
skit, M. Ya., and Lando. L. I. (Nevropatol. 1 Psikhiat., 15, No. 6, 19-21 
(1946).] 

A single electric shock leads to an increase of blood sugar up to 56 per cent. 
Repeated shocks give similar increases each time in about 50 per cent. of cases, 
the others give random responses. Lactic acid rises by 200-800 per cent. in single- 
shock treatments ; the effect is gradually lost on repeated treatments. 

G. M. KosoLaporrF (Chem. Abstr.). 


Studies of the Metabolic Exchange of Cerebral Centers with the Aid of Artificial Radio- 
active Phosphorus (Pal. Roeder, Fritz (Kaiser-Wilhelm Inst., Munich, Ger.). 
LZ. ges. Neurol. Psychiat., 178, 288-344 (1945).] 


Small quantities of inorganic phosphate containing P?? were injected intramus- 
cularly into 15 dogs, 31 rabbits and 33 guinea-pigs. After intervals of time (72 
hours in some experiments, not stated in others) the animals were killed and the 
total P and Da concentrations were determined in many areas and structures of 
the brain, and in other organs, especially liver, muscle and blood, for comparison. 
In most of the dog experiments from 15 to 30 different tissues were compared. The 
results are reported as specific activity calculated as the ratio of P» to total P in 
the tissue. Usually the specific activities of brain. tissues were much smaller than 
those of other organs, but in some dog experiments the specific activities of the 
globus pallidus were as high as that of the liver. In cther experiments the specific 
activity of the globus pallidus was lower than that of the other structures of the 
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brain. The specific activity of the occipital lobes was high in some experiments 
but not in others, and there were other similar variations. Some D was found 
in lipides, extracted from brain by ether in 3 rabbits which had received P 24 or 
72 hours before they were killed. WARREN M. SPERRY (Chem. Abstr.)- 


Carbonic Anhydrase in the Pallium of Primates Compared with that of Lower Mammals. 
Ashby, Winifred (Saint Elizabeth's Hospital, Washington, D.C.). [Proc. Soc. 
Exptl. Biol. Med., 67, 17—22 (1948).] 

In the dog, cat, hog, horse,.sheep, cow and rabbit the brain cortex has a higher 
carbonic anhydrase activity than the underlying white matter ; in man and rhesus 
monkey the opposite is true. L. E. Gitson (Chem. Abstr.). 


Hormone of Rest. Medvedeva, Nina (Inst. Exptl. Biol. Pathol., Kiev, U.S.S.R.). 
[Acta Med. Scand., 130, 97—105 (1948).] 


Corticalin is a true hormone which is extracted from the adrenal cortex by 
trituration with acidulated H,O. The substance is precipitated with Na stearate. 
On parenteral injection it causes a marked fallin blood pressure and severe hypo- 
glucemia which, unlike insulin hypoglucemia, never leads to ccnvulsions. The pre- 
paration is devoid of any type specificity. Its principal function is to increase the 
synthetic processes of carbohydrate metabolism. Since it does not cause any increase 
in lactic or keto acid in the blood, it does not apparently affect the glycolysis. But 
it reduces oxidation (sugar ?), since under its influence the production of CO, is 
markedly decreased. Under its influence the glycogen of tissues in normal animals 
is increased ; in rats the liver and muscle glycogen content was doubled. The 
resynthesis of glycogen in working muscles is accelerated, and this is found even in 
adrenalectomized animals in which the muscle is incapable of resynthesizing the 
used-up glycogen. The phosphagen content of various tissues is increased in treated 
animals ` that of the heart and liver is about doubled, of kidney tripled, of muscle 
more than quadrupled. Whereas the phosphagen content of muscle or liver 
decreases during fatigue and barely returns to the resting level after one hour 
repose, in animals treated with the corticalin the synthesis during the phase of 
repose is several times higher than in an untreated animal. Similarly the hexose 
phosphate concentration in heart, muscle and intestine is reduced to about one half 
or less in adrenalectomized rats, but is increased (25 to 50 per cent.) in rats treated 
with corticalin. Here, again, the hexose phosphate concentration is greatly 
decreased during work, but if corticalin is administered before work the concen- 
ration in fatigued animals is 3 to 5 times as large as in the fatigued untreated 
animals. Protein metabolism is practically unaffected by corticalin. Its action 
differs from that of the cortical steroids in that it has no influence on salt or water 
metabolism. Its only known function is the synthetic phase of carbohydrate 
metabolism, and its important role is the reparation during muscle work. 

S. MorGuLis (Chem. Abstr.). 


Inhibition of Coupled Phosphorylation in Brain Homogenates by Ferrous Sulfate. 
Racker, E., and Krimsky, I. (New York Univ. Coll. of Med., New York, 
N.Y.) [J. Biol. Chem., 173, 519-33 (1948).] 


The inhibiting effect of FeSo, on brain glycolysis is due to an inhibition of the 
coupled phosphorylation catalyzed by the phosphoglvceraldehyde-oxidizing enzyme. 
A partial inhibition of this enzyme leads to the inhibition of adenosinetriphosphate 
synthesis, which is necessary for the formation of fructose 1,6-diphosphate from 
glucose. The glycolytic activity of a brain homogenate which has been inactivated 
by the addition of proteolytic enzymes can be restored through the addition of the 
phosphoglyceraldehyde-oxidizing enzyme prepared from yeast or muscle. If the 
inactivated brain homogenate is dialyzed against or M KCN for 5 days the inacti- 
vating factor is lost, but reactivation can be established by the addition of FeSO, 
and cysteine. GERTRUDE E PERLMANN (Chem. Abstr.). 


Blood-sugar Regulation in Brain Tumours. I. Studies in Patients. Matsuda, 
Masani (Nippon, Geka Hokan). [Arch. Japan. Chir., 19, 423-57 (1942).] 


The blood sugar in 37 cases of brain tumours varied within the normal range. 
A particular level did not correlate with a particular locaticn of a tumour. Oral 
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administration, not intravenous injection, of 30 gm. glucose induced greater or less 
deviations in the blood-sugar curve than normal, particularly in tumours of the 
posterior fossa. - Oncolectomy had a similar effect owing perhaps to surgical trauma. 
These results support Claude Bernard’s assumption that the blood-sugar regulating 
centre exists in the region of the fourth ventricle. Post traumatic or post encepha- 
litic cerebral atrophy in lesions other than tumours caused abnormal blood-sugar 
curves more frequently than genuine epilepsy, which is found to be free of atrophy 
by pneumoencephalography or by surgical exploration. 
J. G. Yosuroxka (Chem. Abstr.). 


Vitamin A and Carotene Contents of Blood Serum in Various Nervous Disorders. 
Huszák, Istvan, and Geréb, Tibor (Univ. Nerven- u. Geisteskrankheiten, Szeged, 
Hung.). (Intern. Z. Vitaminforsch, 19, 330~-5 (1948) (in German).] 


In funicular myelosis, and to a lesser extent in polyneuritis, there is a lowered 
vitamin A content of the serum. The vitamin A content is normal in disseminated 
sclerosis and in syphilis, but falls after fever treatment. 

LEOPOLD SCHEFLAN (Chem. Abstr.). 


An Evaluation of Curare in Spasticity Due to Spinal Cord Injuries. Kuhn, Robert A., 
and Bickers, Donald S. (Cushing Veterans Admin. Hosp., Framingham, 
Mass.). [New Engl. J. Med., 238, 615-22 (1948).] 


No definite relief of spasms in 17 paraplegic or paraparetic patients with trau- 
matic lesions of the spinal cord was obtained from intramuscular injections of 175 
mgm. d-tubocurarine chloride in 1 c.c. of oil and white wax every 48 hours for ro 
doses. Diplopia and pitting edema of the hands and feet (the latter a complication 
of curarization not previously reported) were toxic symptoms found in this series, 
and not in 17 controls given an equal volume of physiol. saline solution. In other 
groups prostigmine and atropine injections were unsuccessful, local injection of 
Spinal nerves with procaine or related preparations provided a very brief relief, 
and intramuscular injection of aqueous curare gave transient beneficial effects, 
nullified by incapacitating toxic symptoms. 

MARION HoRN PESKIN (Chem. Abstr.). 


Changes in the Activity of Some Digestive Organs in Cortical Inhibitory States. Neka- 
chalova, I. Ya. [Byull. Ekspil. Biol. Med., 23, 310-12 (1947).] 


Nekachalova’s investigations refute the viewpoint of the supporters of the 
** peripheral ” nature of exhaustion of the salivary glands, and confirm the theory 
that exhaustion is the result of inhibitory states of the cortex of the brain, in proof 
of which six series of experiments were carried out : (1) Feeding very small amounts 
at short intervals for 3 hours did not impair the activity of the salivary glands. 
(2) Continuous washing of the stomach with warm physiol. NaCl solution caused 
rather stable exhaustion, and restoration of normal function required 15-18 days 
instead of the normal 5-6 days. (3) Changing the conditions of the experiment 
and the nature of the stimulants by feeding different stimulants (milk, sugar, meat, 
powdered dog biscuit) every 30 mins. for 34 hours did not bring about symptoms of 
exhaustion. (4) Feeding small amounts for a few seconds followed by rest for about 
One minute, during which time a biscuit was placed in front of the animal for natural 
stimulation, decreased the saliva, and exhaustion of the glands followed, since the 
solids in saliva sharply decreased as a result of an inhibitory state of the cortex of 
the brain. (5) Long stimulation by natural means was tried for several days. This 
caused such an exhaustion that the normal state of saliva was not regained for a 
year. (6) On the assumption that the change in the function of the salivary glands 
was due to central inhibitory states, the usual method of restoration by introducing 
oe per cent. HCl into the mouth was employed. After 2-3 applications normal 
function was restored. In unstable exhaustion one application was sufficient. 

W. R. EICHLER (Chem. Abstr.). 


Histochemical Distribution of Peptidase Activity in the Central Nervous System of the 
Rat. Pope, Alfred, and Anfinsen, Christian B. (Harvard Med. School, 
Boston). [J. Biol. Chem., 173, 305-11 (1948).] 


Tissue samples (4 mm. in diameter) were punched from the cerebrum, brain 
stem, and cerebellum of adult rats (also coronal sections of the spinal cord). Micro- 
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tome sections of each sample were taken for histological examination, extraction 
with 30 per cent. glycerol at pH zo dry weight determination (38—-71y). The 
extracts, including the tissue, were used as experimental and autolysis control 
preparations for determining the amount of cleavage of 6'9 c.mm. of a o'2 M solution 
of DL-alanylglvcine in 00343 N NaOH at 38°. Peptidase activity of each tissue 
as a function of time of hydrolysis is presented graphically. The cerebral and 
cerebellar tissues have a higher degree of peptidase activity than do those of spinal 
cord and brain stem. J. P. DANEHY (Chem. Abstr.). 


Electrical Transmission at Nerve Endings. Singh, Inderjit, and Singh, Sunita 
Inderjit. [Curren! Sci. (India), 14, 244-5 (1945).] 

The frog gastrocnemius was stimulated alternately through its nerve and by 
acetylcholine every 5 minutes. Out of 12 gastrocnemii 6 were insensitive to acetyl- 
choline (1 : 10%), and the other 6 gave feeble responses with 1 x 10-5 M, but they 
were all hyperexcitable to nerve stimulation or to acetylcholine. In the absence 
of Ca the muscle first became hyperexcitable to nerve stimulation and acetyl- 
choline ; after 15 minutes it became inexcitable to the former, but remained hyper- 
excitable to the latter. As the Ca concentration was increased the excitability 
to nerve stimulation increased, and that to acetylcholine decreased, the optimum 
concentration of Ca for the former being o'o2 M CaCl,. Replacement of the Cl 
of the saline with Br., NO,- and (I) at first increased the excitability to both, but 
after 10 minutes affected them in opposite directions. B. A. (Chem. Abstr.). 


The Effect of Ethyl Alcohol upon Frog Nerve. Gallego, Antonio (Rockefeller I nst., 
New York, N.Y.). [J. Cellular Comp. Physiol., 31, 97—106 (1948).) 


Alcohol is a depolarizing agent. At concentrations of 1—2 M it lowers the mem- 
brane potential below the critical excitability level. However, alcohol has no 
demonstrable direct effect on the excitable mechanism, since the ability of nerve 
fibers to conduct impulses is restored by raising the membrane potential by means 
of an externally applied anodal current. The effect of alcohol begins to become 
irreversible when the demarcation potential between treated and untreated seg- 
ments exceeds 12°5 mv. There is no recovery if the demarcation potential reaches 
20 Mv. H. L. Mason (Chem. Abstr.). 


Lipoid Fractions in Neurinomas. Muntom, Ennio (Univ. Firenze, Italy). [Spert- 
mentale, 98, 612-18 (1947).] 


Histochemical studies indicate that all neurinomas contain phosphatides, 
cholesterol, neutral fat and fatty acids. Malignant neurinomas are richer in 
lipoids, especially phosphatides. A. E. MEYER (Chem. Abstr.). 


Free and Total Thiamine in the Peripheral Nerves and the Central Nervous System of 
Several Mammals. Muralt, G. de (Inst. Physiol., Berne, Switz.). (Intern. Z. 
Vitaminforsch., 19, 74—101 (1947).] 


Determination was made of both the free and the total thiamine of peripheral 
nerves and of the central nervous system of the rat, rabbit, dog and calf. Nerve 
or cerebral substance was hydrolyzed for 1 hour in N HCl at 98° without decom- 
position of the vitamin and without its liberation from cocarboxylase. The free 
thiamine in this tissue extract was determined by the thiochrome reaction. Total 
thiamine was determined by neutralization of the tissue extract to pH 5, addition 
to a culture of Phycomyces, incubation for to days at 17°, collection of the growth, 
drying for 1 hour at 100°, and weighing. The method was accurate to 1 x to? 
gm. = 15 per cent. The N content of the tissue extract had no appreciable in- 
fluence on the growth of the Phycomyces. In the rabbit the total thiamine con- 
centration in the nerves, especially in the central nervous system, was considerably 
less in winter than in spring or summer, while the free thiamine concentration did 
not change. The rat showed no seasonal variations. In all the animals both 
free and combined thiamine were present, the free thiamine concentration was 
approximately the same in the central system and in the peripheral nerves, while 
the total thiamine concentration was much greater in the central system than in 
the peripheral nerves. JosEPH S. HEPBURN (Chem. Abstr.). 
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Correlation Between the Lactose Content of Milk and the Cerebroside and Choline 
Content of Brain. Sadhu, D. P. (Univ. of Missouri, Columbia). (J. Dairy 
Sct., 31, 347-51 (1948).] 

Nine species of mammals have been examined for the cerebroside and choline 
contents of their brains. Brain cerebrosides show a high positive correlation with 
the lactose percentage of the respective milks. There is a slight positive correlation 
between choline content of brains and the lactose content of the mothers’ milk. 
It is suggested that sphingosine can reversibly take up galactose or choline-phos- 
phoric acid to form cerebrosides or sphingomyelins, and thus cerebrosides may 
function as choline sparers. There is an increase of cerebrosides with age and ges- 
tation. There is no significant difference in the cerebroside distribution between 
cortex and medulla of the brains of the species studied. 

A. H. Jounson (Chem. Abstr.). 


Microchemical Studies on the Nervous System. V. The Sulfur Compounds of Nerve 
During its Degeneration. May, Raoul M. (Sorbonne, Paris). (Bull. soc. 
chim. biol., 29, 1035-42 (1947); cf. C. A., 35, 3301°.] 

Cut sciatic nerves of dogs and rabbits were analysed at intervals during degene- 
ration. Total S, lipide S, protein S and water-soluble S all showed marked increases, 
especially during the first 7 days. L. E. Gesong (Chem. Abstr.). 


Phenylpyruvic Oligophrenta. The Position of the Metabolic Error. Jervis, George A. 
(New York State Dept. Mental Hyg., Thiells). (J. Biol. Chem., 169, 651-6 
(1947).] 

DL-phenylalanine (I), L-tyrosine (II) or phenylpyruvic acid (III), fed to fasting 
normal human subjects, rabbits, or cats, led to a significant increase of Millon- 
reacting substances in the blood. When fed to fasting patients suffering from 
phenylpyruvic oligophrenia, (I) and (III) caused no increase in Millon- -reacting 
substances, whereas tyrosine did. It is concluded that the biochemical error in 
phenylpyruvic oligophrenia consists of a block in the normally occurring process 


of hydroxylation of phenylalanine to tyrosine. 
Jutta O. Hormes (Chem. Abstr.). 


Phenylpyruvic Oligophrenia. IV. Method for Determining Phenylpyruvic Acid in 
Urine. Polonovski, M., Desgrez, P., and Delbarre, F. (Univ. Paris). (Bull. 
soc. chim. biol., 29, 1049-54 (1947).] 
One c.c. of slightly acid urine (pH 5-6) is diluted to 50 c.c. with distilled water, 
1 c.c. saturated Fe(NH,) (SO,), solution is added, and the green color is measured 
photometrically, preferably with a red light filter. A correction curve is necessary, 
L. E. Gitson (Chem. Abstr.). 


Alterations in Metabolism of Some Aromatic Amino Acids in Acute Polyneuritis. 
Lollis, Cesare De (Univ. Catania, Sicily). [Boll. soc. ital. biol. sper., 23, 
IOII—13 (1947). 

The daily urinary elimination of water and ether-soluble Millon-reactive sub- 
stances was increased in polyneuritic persons with daily values of 180-300 mgm., in 


contrast to 17-149 mgm. in normal persons. 
HELEN LEE GRUEHL (Chem. Abstr.). 


Cleavage of Phospholipides by Brain Tissue. Sperry, Warren M. (Columbia Univ.). 
[J. Biol. Chem., 170, 675-86 (1947).] 


Homogenates of rat-brain tissue in saline-carbonate buffer were incubated at 
37°5° with shaking for 4 hours. A consistent decrease averaging 8 per cent. (vary- 
ing from 3 to 17 per cent.) in the amount of P extractable with lipide solvents took 
place. Incubation for 24 hours caused a greater decrease in phospholipides. This 
decrease in extractable P was the result of a cleavage of phospholipides by a 
-mechanism present in brain tissue. IVAN A. Wo.rr (Chem, Abstr.). 
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Brain and Muscle Potassium in Relation to Stressful Activities and Adrenal Cortex 
Function. Hoagland, Hudson, and Stone, David (Worcester Foundation for 
Exptl. Biol., Shrewsbury, Mass.). [Am. J. Physiol., 152, 423-35 (1948).] 

Small (0'5 mgm. per day) doses of desoxycorticosterone (I) or of 4 §-pregnenolone 

(II) did not affect brain K in normal rats; (I), but not (II), reduced the concen- 

tration of muscle K by 6'2 per cent. Uncompensated adrenalectomy increased the 

concentration of brain K by 24'0 per cent., and of muscle K by 37°5 percent. (II) 

(oe mgm. per day) lessened the increase in concentration of brain K in adrenalec- 

tomized rats by 10'0 per cent.,and of muscle K concentration by 12’0 per cent. The 

stress of prolonged swimming reduced the concentration of brain K by 4'4 per cent., 
and that of muscle by Gr per cent. These, together with the foregoing results, 

were all statistically significant. (II) also tended to prevent the decrease of K 

concentration’in muscles of animals forced to swim. (I) significantly augmented 

the decrease of concentration of muscle K in swim-stressed animals. The results 
are discussed in relation to effects of K on tissue excitability and to the antifatigue 
action of pregnenolone. E. D. WALTER (Chem. Abstr.). 


Specific Sympathomimetic Substance in the Brain. Raab, W., Pevser, P., and Gigee, 

W. (Univ. of Vermont, Burlington). [Am. J. Physiol., 152, 324-39 (1948).] 

A sympathomimetic amine was isolated in relatively large quantities from all 

parts of the human brain and from animal brains. This substance has some 

chromogenic and most pharmacodynamic properties in common with adrenaline 

and with noradrenaline, but it also differs from both of these in some significant 
respects. It has been designated as encephalin. 

E. D. WALTER (Chem. Abstr.). 


The Lecithin, Cephalin, and Sphingomyelin Content of Serum. I. As Indicated by 
the Choline-phosphorus and Nitrogen-phosphorus Ratios. Sinclair, R. G. 
(Queen’s Univ., Kingston, Can.). |J. Biol. Chem., 174, 343-53 (1948).] 

The lipides were isolated from large volumes of serum or plasma, and fractionated 
into acetone-soluble and acetone-insoluble fractions. The latter was purified by 
dialysis to remove nonlipide impurities and analysed for choline P and N. The 
crude acetone-insoluble lipides contained 21-40 per cent. diffusible, non-lipide 
impurities which were rich in N and included some choline. The choline to P ratio 
was used as a measure of the percentage of lecithin plus sphingomyelin. The 
difference between the N : P ratio and 1°0 was assumed to measure the percentage 
of sphingomyelin. The data of Taurog et al. (C. A., 39, 9647) are confirmed in that 
the phospholipides in human and dog plasma are mainly choline-containing, and 
that cephalin is at most a minor component— 3-8 per cent. This is also true for. 
serum phospholipides of beef and pig, but turkey serum contains about 20 per cent. 
cephalin. Sphingomyelin makes up 15-32 per cent. of the total phospholipides. 


II. As Indicated by the Amino Nitrogen and Non-diffusible Phosphorus Content after 
Differential Hydrolysis of the Acetone-insoluble Lipides. [Ibtd., 355—60.] 

The method of Schmidt et al. (C. A., 41, 3158f) was adapted so that after alkaline 
hydrolvsis the H,O-soluble glycerophosphate, choline, and ethanolamine could be 
separated from the non-hydrolyzed sphingomyelin by either solvent fractionation 
or by dialysis. The amino N of the H,O-soluble or diffusible fraction was taken 
as a measure of the cephalin, and the P of the H,O-insoluble or non-diffusible 
fraction as a measure of the sphingomyelin. The acetone-insoluble lipides, after 
purification by dialysis, were hydrolyzed with N KOH at 37°. From the water- 
soluble amino N found it was calculated that cephalin is present to about 3-6 per 
cent. of the total phospho-lipides in human plasma and pig serum, and 16 per cent. 
in turkey serum. No cephalin was found in beef or dog serum. The sphingo- 
myelin P was found to make up 15-32 per cent. of the total P. The values for 
sphingomyelin are in agreement with those calculated from the N: P ratio (cf. 
above). A. DIETZ (Chem. Abstr.). 


D-a-Amino Acid Oxidase in the Central Nervous System. Mutolo, Michele (Univ. 
Bari, Italy). (Boll. soc. ital. biol. sper., 23, 983-4 (1947).] 

The D-a-amino acid oxidase was determined by the production of NH, from 

the D-amino acids alanine and phenylalanine through the action of minced nerves, 
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The oxidase was present in some sections of the nervous system (particularly in 
the cerebral gray matter) of frogs, hens, guinea-pigs, rabbits, rats and roosters, 
but was absent in other portions. It was not present in the nervous system of 
greenfinches, ducks or cats. HELEN LEE GRUEHL (Chem. Abstr.). 


The Cerebrospinal Fluid in Epileptics and Changes Therein after Spontaneous and 
Induced Seizures. Boszorményt, Z. (Pázmány Péter Univ., Budapest, Hung.). 
Confinia Neurol., 5, 281-97 (1942) (in French). 


In 80 of 380 epileptics the protein concentration, colloid precipitation test or 
both were abnormal in the cerebrospinal fluid. No relation could be established 
between the findings and the duration of disease, the frequency of attacks, or the 
proximity of the last seizure. In 39 patients the fluid was examined before and 
after electric shock ; in about 25 per cent. there was an increase in the number of 
cells, and protein concentration and characteristic changes in the colloid precipitation 
curve. In 6 of 8 epileptics and 2 of 4 schizophrenics the permeability of the blood- 
spinal fluid barrier, measured by the NaBr method, was increased after electric 
shock. WARREN M. SPERRY (Chem. Abstr.). 


Ultraspectrographic Studies on Cerebrospinal Fluid. Spiegel-Adolf, Mona (Temple 
Univ., Philadelphia, Pai (Confinia Neurol., 7, 77-88 (1946) (in English) ; 
cf. C. A., 41, 1032f).] 


Ultraspectrographic examination of cerebrospinal fluid indicates the presence of 
abnormal proteins in general paresis, and of nucleic acids in the case of some patients 
with convulsive disorders, cerebral concussion, or brain tumor. The presence of 
nucleic acids was shown in the fluid from dogs which had electrically induced con- 
vulsions ; this finding was confirmed by a chemical test. 

W. M. Sperry (Chem. Abstr.). 


Iron Content of Blood Serum and of Cerebrospinal Fluid in Parkinsonism. Ferroni, 
A. (Univ. Catania, Italy), and Indovina, I. [Boll. soc. med. chir., Catania, 
13, 9 pp. (1945); cf. C. A., 42, 1652h.] 


Determined by the method of Heilmeyer and Plottner (C. A., 31, 54265), Fe 
in the blood serum in 20 cases of Parkinsonism was nearly normal; in a small 
majority of cases it was lower than normal. In 8 of 11 cases Fe in the spinal fluid 
was higher (average 46y per cent.) than normal. Two hypotheses for such varia- 
tions are suggested. C. SCANDURA (Chem. Abstr.). 


Determination of Iron in the Cerebrospinal Fluid. Buscaino, G. A. (Univ. Catania, 
Italy). [Progresso med., 2, 6 pp. (1946).] 


As determined by the Heilmeyer method (C. A., 31, 54263), the average of 45 
determinations of Fe in the cerebrospinal fluid was 34y per cent. In infective 
diseases of the nervous system and in progressive paralysis the Fe contents were, 
respectively, 20 and 18y per cent. In schizophrenia 38—65y per cent. was found. 
The cause of these variations is discussed. C. SCANDURA (Chem. Abstr.). 


An Investigation of the Protein of Cerebrospinal Fluid by Photoelectric Measurement 
of the Xanthoproteic Reaction. Duensing, Friedrich (Univ. Gottingen, Ger.). 
[Z. ges. Neurol. Psychiat., 178, 218-39 (1945).] 


Precipitate the total protein of cerebrospinal fluid in a calibrated centrifuge 
tube by CCI,COOH, centrifuge, and dissolve mort N NaOH. Add concentrated 
HNO, and heat 5 minutes at 100°. Add 33°3 per cent. NaOH to a definite volume, 
filter, and read the yellow color in either a step photometer or a photoelectric 
colorimeter. With the latter, protein can be determined in os ml. of fluid. Deter- 
mine globulin in the same way except that it is precipitated by saturated (NH,),SQO,. 
Albumin and globulin give different extinction curves because they differ in content 
of aromatic amino acids. Therefore, the results are calculated from curves deter- 
mined on serum albumin and globulin. The method for total protein was com- 
pared with the direct centrifugation method of Kafka (C. A., 41. 6915g) on 300 
cerebrospinal fluids. In 257 the three tests were in qualitative diagnostic agree- 
ment. In 134 of these the two methods showed a normal protein concentration 
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and the quantitative agreement was fairly good. The colloid reactions also were 
normal. In 123 the two methods showed an abnormally high protein concentra- 
tion, but there was frequently poor quantitative agreement, especially when the 
protein concentration was abnormally high. The colloid reactions also were 
abnormal. In the remaining 43 samples the two methods for protein and the 
colloidal reactions were not in qualitative diagnostic agreement. In most of these 
the new protein method and the colloid reactions agreed in showing either normal 
or abnormal! fluids, while the centrifugation method gave the opposite result. Some 
of the discrepancies may be caused by variations in the content of aromatic amino 
acids in protein. W. M. Sperry (Chem. Abstr.). 


Simple Determination of the Globulin-albumin Ratio in Spinal Fluid. Schwab, 
Arthur O. (Inst. biol. pesquisas tecnol., Curitiba, Brazil). [Arquiv. biol. 
tecnol., 1, 33-8 (1946).] i 

The turbidity from Nonne’s reaction is compared with the turbidity from half 
the liquor and a supersaturated solution of (NH,),SO, to determine the ratio. The 
method is simple and clinically satisfactory. Morris SLAVIN (Chem. Abstr.). 


The Presence of Specific Protective Proteinases in Cerebrospinal Fluid and Their 
Preparation in Crystalline Form. Abderhalden, Rudolf, and Elsaesser, Karl 
Heinz (Martin-Luther-Univ., Halle, Ger) [Allgem. Z. Psychiat., 123, 83-9 
(1944).] 

Crystalline preparations with protective proteinase (I) activity were obtained 
from cerebrospinal fluid (C.S.F.) by the following procedure: The C.S.F. was dialyzed 
48 hours against flowing conditioned water and 14 hours against distilled water, 
and then centrifuged. The supernatant fluid was concentrated slowly in vacuo 
at 35° to 1/8 to 1/10 of the original volume. (I) crystallized in beautifully formed, 
large crystals, probably monoclinic, and in small polymorphic crystals. Prepara- 
tions from healthy and schizophrenic subjects appeared the same, and showed no 
differences from crystals isolated previously from patients with Huntington’s 
chorea (Fermentforsch., 17, 213 (1943)). All preparations were colored blue violet 
by ninhydrin, dissolved with difficulty in water or or N NaOH, and were fairly 
soluble moer N HC]. The crystalline preparations or original C.S.F. from healthy 
persons gave no activity when tested against various parts of the brain as sub- 
strates with trypsin in a concentration of I : 30,000 as an activator. Crystalline 
preparations from schizophrenics under the same conditions gave positive reactions, 
the reaction with cerebral cortex being strong. It is concluded that the crystalline 
material is not (I), but that (I), when present, is adsorbed on the crystals. A 
crystalline preparation with (I) activity was obtained from the urine of a patient 
with Huntington’s chorea as follows: 81. of urine was dried, 1 gm. of the powder 
was eluted at 37° with 40 ml. of water, and from this solution crystals separated 
in the icebox. The preparation had strong (I) activity even without trypsin 
activation against various parts of the brain. A crystalline preparation from C.S.F. 
of the same patient was also active against some but not all of the substrates. The 
untreated urine and C.S.F. from several hundred patients were tested for (I) activity 
against various parts of the brain as substrates. The C.S.F. results correlated 
more closely with the clinical diagnoses than the urine findings. 

WARREN M. SPERRY (Chem. Abstr.). 


The Effect of Spinal Puncture and of Subarachnoid Introduction of Tri-iodide on 
Blood Sugar in Man. Pappalardo, Piero (Univ. Catania, Italy). (Riv. 
patol. nervosa e Mentale, 62, 93-107 (1943).] 


The effect on blood-sugar concentration (I) of removal of 8 c.c. of cerebrospinal 
fluid (C.S.F), with and without the subarachnoid injection of tri-iodide (II) and 
of (II) without withdrawal of C.S.F. was studied in patients with various neuro- 
logical and mental diseases. (I) was determined before and at }, 1, 3, 5 and 7 hours 
after the experimental procedure. After removal of C.S.F. alone in 15 patients 
there was an average decrease in (I) of about 20 per cent. at 1 hour with a slow 
increase toward normal, but the average (I) was still 10 per cent. low at 7 hours. 
There was a wide variation in degree of change in (I), more or less related to the 
severity of neurological symptoms. When (II) was injected after removal of C.S.F. 
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in 12 experiments (I) increased in some and decreased in others, so the average (I) 
did not change significantly. In all of 5 experiments on 3 patients (I) increased 
after injection of (II) without withdrawal of C.S.F., with the maximum increase 
(about 30 per cent.) at 1 hour. WARREN M. SPERRY (Chem. Abstr.). 


The Effect of Ether and Dial Anesthesia on the Passage of Sulfathiazole into the 
Cerebrospinal Fluid. Teague, R. S., and Perdue, Mervin (Med. Coll. of 
Alabama, Birmingham). (J. Pharmacol. Exptl. Therap., 92, 277-82 (1948).] 


Ether anesthesia significantly increased the passage of sulfathiazole from the 
blood into the cerebrospinal fluid of dogs. The influence of dial anesthesia was 
relatively slight. The findings are discussed from the standpoint of the influence 
of changes in the cerebral circulation. L. E. Gitson (Chem, Abstr.). 


Hormone Activity of Human Cerebrospinal Fluid. Cavini, Augusto (Neuropathol. 
Clinic, Milan, Italy). [Riv. patol. nervosa e mentale, 62, 320-60 (1943).] 


In most of 55 patients with neurological or mental diseases oxytocin (I) 
activity was found in the cerebrospinal fluid (CSF) by a modified guinea-pig uterus 
method, but the amounts were small and bore no relation to the type of disease. 
The injection of CSF directly into the thorax of guinea-pigs caused a decrease in 
~ number of pulsations of the heart and the disappearance of the post-diastolic pause. 
CSF also caused irregular contractions of the isolated guinea-pig bladder. These 
results indicate that pitressin was present and active while (1) was inactive. No 
evidence was found for the presence of CSF of hormones of the middle and anterior 
lobes of the pituitary. WARREN M. SPERRY (Chem. Abstr.). 


Potassium and Calcium in Blood Serum and in Spinal Fluid in Causalgia. Kolo- 
tilova, A. I. (Leningrad Univ.). [Nauch. Byull. Leningrad. Gosudarst. 
Ordena Lenina Univ., No. 2, 10—12 (1945).] 


The object of the experiments was to evaluate the functional state of the sympa- 
thetic nervous system by changes in the contents of K and Ca in blood serum result- 
ing from subcutaneous injection of adrenaline to wounded causalgia patients. The 
content of K in the blood serum remained within normal limits after the injection 
of adrenaline in amounts smaller than 1 c.c. of 1: 1000. Similar results were 
obtained with respect to Ca in most cases, although in some individual cases the 
Ca content was slightly higher. The K : Ca blood coefficient in these patients was 
slightly lower (below 1'5). The contents of K and Ca in the spinal fluid remained 
normal in all cases. Administration of higher concentrations of adrenaline (1 c.c. 
of 1: 1000) decreased the K content in the blood in all cases 45 minutes after 
injection by approximately 20 per cent., whereas Ca remained unchanged. 

W. R. HENN (Chem. Abstr.). 


Application of the Weichselbaum Biuret Reagent to the Determination of Spinal Fluid 
Protein. Ditterbrandt, Marlowe (Clin. Lab., Portland, Ore.). [Am. J. Clin. 
Path., 18, 439-41 (1948).] 

Mix I c.c. of spinal fluid and 1 c.c. of biuret reagent (C. A., 40, 3789°) in a Kahn 
tube. In a control tube place 1 c.c. of biuret reagent and 1 c.c. of water. Place 
them in a water bath at 37° for 30 minutes. Read immediately in a spectrophoto- 
meter. Calculate the concentration by multiplying the optical density by the 
factor K. K can be calculated after the preparation of the optical d.-concentration 
graph from the formula K = C/D, where C is the concentration of a known sample 
and D the optical d. The method is rapid and accurate. 

Joun T. Myers (Chem. Abstr.). 


Methods for Determining Total Proteins and Their Fractions in Spinal Fluid. Bau- 
douin, A., Lewin, J., and Hillion, P. [Ann. biol. clin. (Paris), 6, 12-37 
(1948).] 

Review covering these topics: Qualitative assays; semiquantitative assays ` 
exact quantitative assays; chemical methods; fractionation by ultracentrifuga- 
tion, ultrafiltration, electrophoresis, and chemical precipitation. Ofall the methods, 
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fractionation by (NH,),5O, seemed particularly to be recommended, for it permits 
a quantitative separation of fractions even in very dilute solutions, is simple, and 
needs no special apparatus. DoRroTHY A. MEYER (Chem. Abstr.). 


Influence on the Vasomotor System of Simultaneous Modifications of the Concentration 
of Potassium and Calcium Ions in the Liquid of the Cerebral Ventricles. 
Leusen, I. (Univ. Gand., Belg.). (Experientia, 4, 154-5 (1948) (in French) 


In dogs sensitized with morphine-chloralosane, liquid was introduced into a 
lateral ventricle by needle and allowed to flow out of a needle in the cisterna magna. 
An excess of K in the ventricles increases the vasomotor tonus and the vasomotor 
responses produced by faradization of the central end of the vagus in the neck, 
or by changing pressure in the isolated carotid sinuses. An excess of Ca depresses 
the tonus of the vasomotor center and its reflex responses. An excess of Ca may 
be neutralized by an excess of K. Perfusion with a solution containing no Ca 
increases the tonus and the responses of the vasomotor center, while the absence 
of K does not seem to have any influence. Tonn T. Myers (Chem. Abstr.). 


Content of Bisulfite-binding Compounds in the Blood and the Spinal Fluid in Acute 
Neuroimnfectional Processes (in Relation to the Content of Vitamin B, tn the 
Blood and the Spinal Fluid in Neuroinfections). Kravets, V. S., and 
Rabinovich, S. M. [Nevropatol. 1+ Pstkhiat., 17, 59-63 (1948).] 


In 100 per cent. of spinal fluids studied and 92 per cent. of bloods studied the 
content of bisulfite-binding substances was sharply increased over normal level in 
acute stages of various neuroinfections. This indicates a decrease of content or of 
activity of vitamin B, in the organism. The principal bisulfite-binding compound 
was pyruvic acid, which normally exists in the blood to the extent of oniy 8-10 
mgm. per cent. The method used is not stated. The average increase of blood 
pyruvic acid was to 35 mgm. per cent. (i.e. 360 per cent. increase), with maximum 
1,500 per cent. increase being observed in a grave case of acute infection of the 
brain and the spinal cord. Disseminated sclerosis gave an average increase of 410 
per cent., maximum 580 per Cent ` somewhat lower values were found in acute 
polyneuritis of infectional nature. Increases in the spinal fluid averaged 520 per 
cent. for polyneuritis and 610 per cent. for encephalomyelopolyneuritis ; maximum 
goo and gIo per cent. respectively. G. M. KosoLaporr (Chem. Abstr.). 


Free Amino Acids with Benzene and Benzopyrrole Nuclei in the Spinal Fluid of 
Schizophrenics and Depressives. Tinelli, Giuseppe (Univ. Bari, Italy). | Bolt. 
soc. ital. biol. sper., 23, 981-2 (1947); cf. C. A., 40, 66294.] 


In 51 such cases the average titer of the above amino acids (Mitolo semimicro- 
method (C. A., 41, 2769h)) was 3°27 mgm./100 c.c. 
HELEN LEE GRUEHL (Chem. Abstr.). 


Free Amino Acids with Benzene and Benzopyrrole Nuclei in the Spinal Fluid of 
Phrenasthenics. Tinelli, Giuseppe (Univ. Bari, Italy). [Boll. soc. ital. biol. 
sper., 23, 982 (1947); cf. C. A., 40, 66294.] 


The average titer of these amino acids was 2°78 mgm. /100 c.c. fluid in 52 cases. 
HELEN LEE GRUEHL (Chem. Abstr.). 


Plasma and Cerebrospinal Fluid Iron Concentration Studies in Syphilitic and Non- 
svphilitic Patients. Greif, Roger L. (Johns Hopkins Univ., Baltimore, Md.). 
[Am. J. Syphilis, Gonorrhea, Venereal Diseases, 32, 337-44 (1948).] 


Plasma Fe concentrations were measured after oral administration of FeSO, to 
patients with syphilis, anemia and chronic infections. No diagnostic or prognostic 
value could be attached to the tolerance curves in syphilitics, and no correlation 
was noted between pathological changes and Fe concentrations of the cerebrospinal 
fluid. The mean Fe concentrations of 4 normal and 4 rabbits with testicular 
chancres were 261 and 225y/100 ml. respectively. A. Dietz (Chem. Abstr.). 
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Action of Acetylcholine and Adrenaline on the Reflex Stimulation of the Isolated 
Spinal Cord of a Frog. Kirillova, A. A. (Byull. Eksptl. Biol. Med., 24, No. 
I, 75 (1947); cf. C. A., 41, 45761.) 


The object of this investigation was the study of the action of physiologically 
active substances directly on the nerve centers. Low concentrations of acetyl- 
choline (2 x 107 to 5 x 10-°) strengthen the reflex activity of the central nervous 
system, and high concentrations (1 x 10-*) suppress it. Tests showed the presence 
of sufficient acetylcholine in the central nervous system to cause a change in the 
physiological action and in the functional state of nerve centers. Also adrenaline 
ot per cent.) causes stimulation of spinal nerve centers, especially when added to 
Ringer solution. W. R. EICHLER (Chem. Abstr.). 


The Chemical Nature of a Substance in Brain Tissue Sensitizing Muscle to Acetyl- 
Choline. Golubtsova, A. V., and Mineav, P. F. (Byull. Ekspil. Biol. Med., 
23, 169-72 (1947).] 


Brain emulsion of a frog was prepared. Eleven experiments were carried out 
to determine the sensitizing action (I) of a plain emulsion, (2) of emulsion boiled 
for 7 minutes in neutral solution, (3) of the filtrate after precipitation of the pro- 
teins, and (4) of the same filtrate after 7 minutes’ boiling with an equal volume of 
2 N HCI, on stomach muscle of a frog. Exposure to acetylcholine with unboiled, 
but especially with boiled emulsion caused greater contraction of the muscle than 
with acetylcholine alone. Emulsion alone did not cause contraction. The sen- 
sitizing substance is thermostable in neutral medium, The sensitizing effect is 
not lost by precipitation of protein from the emulsion with trichloroacetic acid. 
Boiling protein-free filtrate with HCl causes loss of the sensitizing action and split- 
ting of compounds containing labile phosphate groups present in the brain. Inor- 
ganic P in the protein-free filtrate increased with HCI hydrolysis about 22-30 mgm., 
calculated with respect to 100 gm. brain tissue. It is assumed that the sensitizing 
substance in brain tissue is a compound containing labile phosphate groups. It 
is possible that the sensitizing action is caused not only by adenosine-triphosphoric 
acid and adenosinetriphosphate of brain origin, but also by polyphosphoric com- 
pounds in brain tissue, especially diphosphothiamine. 

"WR EICHLER (Chem. Abstr.). 


Effect of Acetylcholine, Caffeine and Alkaloids on Activity of Muscle Adenosinetni- 
- phosphatase. Torda, Clara, and Wolff, Harold G. (Cornell Univ. Med. Coll., 
New York, N.Y.). (Am. J. Phystol., 152, 86—92 (1948).] 


The effects of acetylcholine, some alkaloids and caffeine on the activity of muscle 
adenosinetriphosphatase were investigated. Acetylcholine in low concentrations 
increased the activity of the enzyme. d-Tubocurarine, caffeine and K, in con- 
centrations corresponding to those inducing muscle contracture, decreased the 
activity of the enzyme. Atropine, ephedrine, morphine, physostigmine, prostig- 
mine, quinine, strychnine, and veratrine, in concentrations not interfering with the 
P determination, did not modify the activity of the adenosinetriphosphatase. The 
mechanism of action of acetylcholine on muscle is discussed. 

E. D WALTER (Chem. Abstr.). 


The Bathmotropic Effect of Acetylcholine on the Heart. Leonova, E. F. [Byull. 
Ekspil. Biol. Med., 23, 278-81 (1947) (tn Russian).] 


Excitability of heart muscle is increased by acetylcholine and rhythm of the 
sinus node is decreased. A definite relation exists between the decrease in the 
stimulation of the sinus node caused by acetylcholine and its negative chronotropic 
action. The clearer the negative chronotropic effect caused by acetylcholine the 
weaker the stimulation of the sinus node. After atropinization of the heart acetyl- 
choline no longer lessens the stimulation of the sinus node, but the power of acetyl- 
choline of increasing the stimulation of the heart muscle is maintained. This cir- 
cumstance shows that the increase in the stimulation of the heart muscle by acetyl- 
choline is not caused by the muscarine-like action of acetylcholine. Acetylcholine 
has the same effect on the heart muscle as on skeletal muscles, increasing the stimu- 
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lation of both. <A cardiogram of a frog’s heart and a table showing injection of 
acetylcholine of different concentrations as well as the state of the heart activity 
are shown. W. R. EICHLER (Chem. Abstr.). 


Action of Acetylcholine on the Blood Sugar in Dogs. Onchi, Takeyuki (Tohoku Imp. 
Univ., Sendai). [Tohoku J. Exptl. Med., 41, 102-7 (1941) (in English). 


A 2'5 per cent. solution of acetylcholine chloride was injected subcutaneously 
into 3 normal dogs, or 3 doubly splanchnicotomized dogs, at a concentration of 
15 mgm. per kgm. body weight. The dogs were not restrained or narcotized. The 
blood sugar in the normal dogs increased from 96, 75 and 72 to 153, 120 and 87 
mgm. per cent. respectively, the maximum value occurring about a half hour after 
injection. About 1-14 hours later the blood-sugar levels were again normal. In 
the splanchnicotomized dogs the blood sugar also increased from 96, 76 and 71 to 
140, 126 and 103 mgm. per cent. respectively, 15, 30 and 10 minutes after acetyl- 
choline injections. Intravenous injections of 3 mgm. of acetylcholine chloride per 
kgm. of body weight also acts to cause hyperglycemia, its intensity depending upon 
the velocity of injection. However, os mgm. of acetylcholine chloride per kgm. 
body weight injected intravenously in 30 seconds decreased the blood-sugar content. 
Consequently, acetylcholine hyperglycemia does not depend upon the functioning 
of the splanchnic nerves. Bruno VASSEL (Chem. Abstr.). 


Comparative Study of the Acetylcholine Content and the System Histidine Decar- 
boxylase-histaminase in Nerves During Stimulation. Rybkina, D. E [Byrull. 
Eksptl. Biol. Med., 24, No. 1, 53-7 (1947)-] 


The sciatic, phrenic and vagus nerves of several animals were stimulated by 
means of an induction coil. The acetylcholine content in nerve fibres increases 
at the threshold stimulation, but decreases or entirely disappears with stronger 
stimulation. Threshold stimulation of nerves for one minute causes liberation of 
histamine and activation of histidine decarboxylase. Strong stimulation increases 
histamine liberation from the nerves. W. R. EICHLER (Chem. Abstr.). 


Interaction Between Acetylcholine and Adenosinetriphosphate in Normal, Curarized, 
and Denervated Muscle. Buchthal, Fritz, and Folkow, Bjorn (Univ, Copen- 
hagen, Denmark). [Acta Physiol. Scand., 15, 150-60 (1948).] 


Adenosinetriphosphate (ATP) applied to muscle increases its sensitivity towards 
intra-arterially injected acetylcholine 4-10 fold. Inorganic triphosphate has a 
similar effect. The effect is not on the neuromuscular transmission, but on the 
muscular substance, since it is elicited also in a curarized muscle. However, the 
electrically induced increase is restricted to the period of contraction. In denervated 
muscle intra-arterial injection of acetylcholine makes the muscle insensitive to the 
application of ATP. The blocking action of acetylcholine on subsequent intra- 
arterial injection of ATP into denervated or curarized muscles occurs in two stages, 
according to the amount injected. Why small amounts of acetylcholine prevent 
ATP administered through the artery from producing a response is not clear. 
Large amounts also inhibit the release of contraction by intramuscularly applied 
ATP. Since, however, the electric excitability is retained, it must be assumed that 
acetylcholine somehow prevents a contact between ATP and the contractile muscle 
elements. The threshold tor intra-arterially injected acetylcholine was found to 
be ro times higher in winter frogs than in summer frogs. In winter frogs acetyl- 
choline produces a contracture-like response, and a previous ATP application 
changes it to a contraction of short duration. Twitches produced by electric 
stimulation during acetylcholine response are of smaller height in winter frogs and 
of greater height in summer frogs. The decreased electric excitability and the 
changes in the strength duration curve of muscle persists for a considerable time 
after the intra-arterial injection of acetylcholine, especially in denervated muscles. 
Denervated muscle manifests considerably higher electric excitability than curarized 
muscle, but the strength-duration curve of denervated muscles is unaffected by 
curarization, and previous application of ATP does not influence the strength- 
duration curve of a muscle. S. MorGuLIs (Chem. Abstr.). 
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Inhibitory Action of Antergan on Acetylcholine and Histamine. Danielopolu, D., 
Popesco, M., and Mezincesco, E. [J]. physiol. et path. gen., 38, 316-27 (1941- 
1945).] 

The substance 933F prevents the action of adrenaline in small concentrations, 
of acetylcholine in much higher concentrations, and of histamine only in very high 
concentrations. Antergan (2399RP) has no action on adrenaline, but inhibits 
acetylcholine and histamine action on the intestine and pregnant uterus of the 
guinea-pig. It has a hypotensive effect itself, and does not prevent the action of 
acetylcholine and histamine on the blood pressure and circulation, but does so in 
conjunction with atropine. Therapeutically in anaphylactic shock both should be 
given, since, after atropine, acetylcholine and histamine cause adrenaline secretion 
from the adrenals. B. A. (Chem. Abstr.). 


Blood-pressure Changes in Response to Electrical and Chemical (Acetyl-B-methyl- 
choline) Stimulation of the Cerebral Cortex in Dogs. Kremer, William F. 
(Univ. of Virginia, Charlottesville). [Am. J. Physiol., 152, 314-23 (1948).] 
Acetyl-B-methylcholine evoked a clear response from two circumscribed cortical 
areas in dogs, one in the motor cortex, the other in the anterior ectosylvian gyrus. 
Simultaneous application of prostigmine prolonged the effect considerably. The 
use of Na amytal as a general anesthetic, instead of dial, affected only the stimula- 
bility of the cortex, but did not change the character of the blood-pressure response. 
Acetyl-B-methylcholine is considered a useful cortical stimulant, since it probably 
approaches the ideal physiological stimulus more than does electric faradic stimu- 
lation. E. D. WALTER (Chem. Abstr.). 


Local Anesthetics and Cholinesterase. Ferrari, William (Univ. Modena, Italy). 
[Boll. soc. med. chir. Modena, 45, 422-7 (1945).] 


Experiments in vitro with human (and horse) blood serum and brain extracts 
showed that some local anesthetics as novocaine, percaine, cocaine and tutocaine 
inhibit the cholinesterase of blood and not that of the nervous tissue. This explains 
why local anesthetics do not act on the whole organism as does eserine. 

C. SCANDURA (Chem. Abstr.). 


A Study of the Cholinesterase of the Blood and of the Cerebrospinal Fluid in Different 
Psychiatric Syndromes. Mutrux, S., and Glasson, B. (Bel-Air, Geneva, 
Switz.). (Monatsschr. Psychiat. Neurol., 114, 20-35 (1947) (în French).] 


In 100 patients with various types of psychiatric disorder there was a 1o-fold 
variation in serum pseudocholinesterase and a 3-fold variation in red-cell cholines- 
terase ` there was no correlation between the amounts of these enzymes. Very 
small and variable amounts of cholinesterase, pseudocholinesterase and aliesterase 
were found in the cerebrospinal fluid. There was no correlation between any of 
the variables determined and any psychiatric disorder. 

WARREN M. SPERRY (Chem. Abstr.). 


The Cholinesterase of Human Cerebrospinal Fluid. Ferrari, William (Univ. Modena, 
Italy). [Boll. soc. med. chir. Modena, 46, 2 pp. (1946).] 


In a preceding study (cf. preceding abstract) the cholinesterase of brain 
extracts is different from that of blood. Now it is stated that in cerebrospinal 
fluid both types of cholinesterase are represented, as eucupine inhibits only partly 
(60 per cent.) the activity of cholinesterase. C. SCANDURA (Chem. Abstr.). 


Eucupine Action on Cholinesterase. Zamboni, P. (Univ. Modena, Italy), and 
Ferrari, W. (Boll. soc. med. chir. Modena, 45, 435-45 (1945).] 


The action of eucupine on the cholinesterase of horse serum and human serum 
and on the cholinesterase of horse-brain extracts was investigated and compared 
with that of eserine. Eucupine is found to be more active than eserine in horse 
serum, active enough in human serum, but inactive in horse-brain extracts. The 
cholinesterase of brain extracts is different from that of blood. 

C. ScaANDuRA (Chem, Abstr.). 
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Cholinesterase. V. Kinetics of the Enzyme Inhibition. Nachmansohn, David, 
Rothenberg, Mortimer A., and Feld, Emily A. (Columbia Univ., New York, 
N.Y.). (CJ. Biol. Chem., 174, 247-56 (1948) ; cf. C. A., 42, 2025f.] 


Cholinesterase (I) was prepared by (NH,),SO, precipitation. Lyophilization 
and storage for several months in the icebox had no effect on the activity of (I). 
[t was purified by ultracentrifugation. In the (I) solution obtained 1 mgm. of 
protein split about 60 gm. of acetylcholine per hour. About 50 per cent. of (I) 
was inactivated by di-isopropyl fluorphosphate (II) after 150 minutes’ incubation. 
There was little difference in the rates of inactivation between 10° and 23°. With 
increased (II) concentration the inactivation of (I) increased proportionally, which 
suggests a reaction on a stoichiometric basis. The greater the dilution of (I) the 
higher the excess of (II) required. The main difference of the inhibition of (I) by 
(II) as compared with that of prostigmine and eserine is the irreversibility of (II). 
Incubation up to 150 minutes did not affect the inhibitory action of the alkaloids. 
In lower concentration the alkaloids have a stronger effect than (II), but in higher 
concentration (II) is more effective and rapidly approaches completion. The 
toxicity of (II) must be attributed solely to the inactivation of (I), and the great 
variety of toxic symptoms is due to the great number of variables influencing the 
course of this single reaction. H. O. SINGHER (Chem. Abstr.). 


The True Cholinesterase and Pseudocholinesterase. Their Differentiation by Action 
of a Local Anesthetic. Ferrari, W. (Univ. Modène, Italy). [Schwetz. med. 
Wochschr., 78, 282-4 (1948); cf. C. A., 42, 3446f.] 


Caffeine inhibits cholinesterase activity of brain extracts and of extracts of the 
sciatic nerve. It has no effect on the activity of the cholinesterase of human serum 
and of horse serum. A differentiation of the two types of enzymes by the inhibitory 
action of caffeine is not possible. Ferrari suggests the use of eucupine. 

GERTRUDE E. PERLMANN (Chem. Abstr.). 


Cholinesterase: A Study in Comparative Enzymology. Augustinsson, Klas Bertil 
(Roy. Veterinary Coll., Stockholm). [Acta Physiol. Scand., 15, Suppl. 52, 
182 pp. (1948); cf. C. A., 41, 4841b.] 


The unfertilized sea urchin egg is free from cholinesterase activity, but 20 hours 
after fertilization this activity suddenly increases progressively to a high value at 
48 hours. The unfertilized eggs hydrolyze tributyrin, acetylsalicylic acid or acetyl- 
salicylcholine by ordinary esterase action. The cholinesterase, when it appears, 
acts on both acetylcholine or acetyl-8-methylcholine. Bee venom inhibits cholin- 
esterase (horse serum), but has no cholinesterase activity. The kinetics of the 
reaction and the relation of activity to substrate concentration are discussed. 
Physostigmine is a strong inhibitor of cholinesterase at all substrate concentrations, 
and its effect on other esters is also discussed. KCl has only slight inhibiting action. 
Clupeine inhibits competitively. Choline likewise inhibits competitively in certain 
instances. Methylene blue inhibits strongly all cholinesterase activity ; caffeine 
and neurine exert a differential inhibition. The cholinesterases are regarded asa 
family of related enzymes, but of widely divergent properties, which at optimum 
conditions hydrolyze acetylcholine at the highest rate. Group 1 embraces the 
enzymes, whose activity is inhibited by a high acetylcholine concentration (optimum 
substrate concentration 3 x 1073 M), while Group II contains those with maximum 
activity at infinite substrate concentration, but in neither group is the specificity 
for choline esters absolute. S. MorGutis (Chem. Abstr.). 


Influence of Central Nervous System Stimulants on Cholinesterase. Mvyazdrtkova, 
A.A. (Med. Inst. I Order of Lenin, Moscow). [Farmakol.1 Toksikol., 10, No. 
3, 3-6 (1947).] 

Solutions of caffecine-NaOBz (I) 200, strychnine nitrate (II) 20, 100, and 250, 
and phenamine sulfate (III) 100 p.p.m. do not contract leech muscle (IV) nor affect 
the activity of acetylcholine (V) or eserine (VI) toward (IV) ; but (III) contracts 
(IV) at 1,000 p.p.m. The effect of mixed (V) and (VI) on (IV) is accelerated by (I). 
Metrazole contracts eserinized (IV) at 1,000, cordiamine is less active at 1,000 and 
2,000 p.p.m. Subsequent doses of (V) or (VI) (at 1 p.p.m.) affect (IV) more than 
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does the initial dose. The ternary mixture (I), (V), (VI) was active; blends of | 
(V) and (VI) were very active, blends of (I) and (VI) inert to (IV). ` 
~ Jurian F. Smita (Chem. Abstr.). 


Infiuence of Parenteral Treatment on Cholinesterase in Gastric Ulcer. Demole, M., 
Aron, E., and Pequet, J. (Univ. Geneva, Switz.) [Gastroenterologia, 71, 273 - 
82 (1946).] 
Injections of histidine plus vitamin C caused an increase of serum cholinesterase ; 
injection of histidine alone, or of sex hormones, caused a decrease of serum cholin- 
esterase. M. H. PowER (Chem. Abstr.). 


Selective Inhibition of Cholinesterases. Adams, D. H., and Thompson, R. H. S. 
(Dept. Biochem. Oxford, Eng.). [Btochem. J., 42, 170-5 (1948).| 
"Tue" cholinesterases hydrolyze readily acetyl-8-methylcholine, but not 
benzoylcholine, while the reverse holds for the pseudo enzyme. A selective in- 
hibitor of the pseudo enzyme has been demonstrated in certain curare preparations. 
An inhibitor which is specific for true cholinesterase but is relatively ineffective for 
the pseudo enzyme is apparently not yet known, though caffeine comes near being 
one (6 mM is required to cause 40 per cent. inhibition of splitting of 66 mM 
acetylcholine). The following three types of inhibitors have been described : 
(A) Selective inhibitors of true cholinesterase (N-methylamine-2,2’-dichlorodiethy! 
(DDM) (I) and caffeine; (B) selective inhibitors for pseudocholinesterase (alkyl 
Nuophosphates, Nu 683, curare (unauthenticated samples), percaine and pyrazo- 
lone derivatives) ; (c) inhibitors of both cholinesterases (eserine, tri-o-cresyl phos- 
phate and morphine). These studies indicate that (I) fulfils the role of a selective 
inhibitor of the true cholinesterases. It is less potent than either di-isopropyl, 
tluo-phosphate or eserine, but DDM may not necessarily be the most potent repre- 
sentative of the N mustard group. However, 2'5 to 8°7 x 10-5 M causes 50 per cent. 
inhibition, whereas 10-30 times as high a concentration is required to inhibit to 
the same extent the pseudo enzymes. - S. MorGutis (Chem. Abstr.). 


Cholesterase and Lecithinase of Blood Plasma. Breton, Elaine Le, and Pantaléon, 
Jean (Sorbonne, Paris). (Arch. sci. physiol., 1, 199-217 (1947) (in French) ; 
cf. C. A., 39, 3796®: *; 42, 2296e, 2659d. ] 


The ratio free cholesterol /-esterified cholesterol in the serum or plasma of 
mammals is constant. The constancy of the ratio is due to two associated enzymes, 
a B-lecithinase and Sperry’s cholesterase. The esterification takes place in the 

8-lecithinase 
following two steps; lecithin + 2H,O - -—.- -- -> 2 fatty acids + glycerophos- 
cholesterase 
phate of choline; 2 fatty acids + 2 cholesterol —-————-— 2 cholesterolesters + 
aie E 
2 H,O. Phlorizin, which inhibits the lecithinase reaction, also inhibits the for- 
mation of cholesterol esters. W. T. SMITH, jun. (Chem. Abstr.). 


T 


3. Pharmacology and Treatment. 


Dangers and Advantages of Insulin Therapy. Neri, Antonio (Univ. Milan, Italy). 
[Riv. patol. nervosa e mentale, 61, 137-251 (1943).] 


Review concemed mainly with chemical and physiological studies of perspira- 
tion, saliva, gastric secretion, bile, liver and kidney function, and internal secretions 
(thyroid, parathyroid, pituitary, adrenal, pancreas, gonads) following insulin 
treatment. WARREN M. SPERRY (Chem. Abstr.). 


Studies on the Mechanism of the Central Action of Hexachlorocyclohexane and of 
Dibenzylmethylamine on the Higher Animals. Dallemagne, M. J., Philippot. 
E., and Gernay, J. M. (Univ. Liége, Belg.). (Experientia, 4, 155 (1948) 

(re French). 
Experimental results show that the y-isomers of hexachlorocyclohexane injected 
intravenously into dogs produce severe convulsions, but that the a-, B- and 8 
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_ isomers do not have this effect. The action of the y-isomers seems to involve the 
activity of cholinesterase. ` Similar results were obtained with dibenzylmethyla- 
mine, which produces hypermotor activity and is a powerful inhibitor of pseudo- 
cholinesterase activity in vitro. This is not the case with the y-isomer of hexa- 
chlorocyclohexane. ‘ Jony T. MYERS EE A betr). 


Anticonvulsant Action of Isopropyl Alcohol. Chu, Nat, Driver, R. L., and Hanzltk. 
P. J. (Stanford Univ. Med. School, San Francisco, Calif.). (J. Pharmacol. 
Exptl. Therap., 92, 291-302 (1948).] 


Isopropyl alcohol (I) given gastrically to rabbits, cats and rats was found to be 
anticonvulsant against clonic (epileptiform) convulsions produced electrically. It 
compared favorably with diphenylhydantoin (II), and was less objectionable than 
phenobarbital and superior to tridione. High anticonvulsant efficiency was pre- 
served, without motor depression and ataxia, when (I) was given with (II), but not 
when given with phenobarbital or tridione. (I) alone or with (II) was comparatively 
safe in the single optimum doses used (1,250 mgm. /kgm.) ; all the animals recovered 
uneventfully and survived indefinitely. Higher doses were toxic. (I) caused a 
definite acetonemia which is believed to be largely responsible for, or intimately 
related to, its anticonvulsant action, although the average peak changes in blood 
acetone and cortical thresholds did not coincide. Maximum cortical depression 
occurred about one hour after administration of (I) and maximum blood acetone 
in 2-4 hours. The anticonvulsant efficiency of (I), as a ketogen, is consistent with 
the well-known ketogenic principle in therapy of epilepsy. Thus far (I) has been 
found to be the most efficient and least objectionable of a considerable number of 
ketogenic compounds tested. L. E. Grrsox (Chem. Abstr.). 


Studies of Analeptics. II. Metracole. Whitehead, R. W., and Draper, W. B. Surg. 
Gynecol. Obstet., 74, 1020-4 (1942); cf. C. A., 37, 4477°%.1 


In dogs metrazole (5 mgm. per kgm.) slightly increased the amounts of ether 
or divinyl ether, but not of CHCl;, needed to produce respiratory arrest. Failures 
to resuscitate dogs from overdoses of ether, divinyl ether or CHCl, by means of 
artificial respiration and O were 1'4, 37 and oz per cent. respectively. There 
were no failures when metrazole was injected as well. B. A. (Chem. Abstr.). 


The Reaction Between Thiobarbituric Acid and the Oxidation Products of Certain 
Lipides. Bernheim, Frederick, Bernheim, Mary L. C., and Wilbur, Karl M. 
(Duke Univ. School of Med., Durham, N.C.). ‘J. Biol. Chem., 174, 257-64 
(1948); cf. C. €A., 42, 3008i.] 


After incubation with ascorbic acid, egg lecithin, the fatty acids isolated from 
it, brain lecithin, fatty acids from linseed oil, cephalin, methyl linolenate, and a 
brain protein-lecithin complex give color reactions with either thiobarbituric (1) 
or p-aminobenzoic acid (II). The absorption spectra of these colors are identical 
with those described by Kohn and Liversedge (C. 4., 39, 12083) for the condensation 
products of (I) and (II) with aerobically incubated tissues. The same colors are 
produced after autoxidation. Thus ascorbic acid is acting as a catalyst. Crystale 
lized hemoglobin acts catalytically for all lipides except cephalin. Incubation with 
H,O, gives negative results. Lysolecithin, sphingomyelin and sphingosine do not 
vive the reaction. The addition of iodine before incubation, semicarbazide, or 
phenylhydrazine after incubation reduces the amount of color. The color com- 
pound was isolated, analyzed and found to contain atom fragments resulting from 
the oxidation of a double bond in linolenic and similar unsaturated acids, which 
may be formed in oxidative metabolism, A. Dietz (Chem. Abstr.). . 


Respiratory, [:lectroencephalographic and Blood Gas Changes in Progressive Barbiti- 
vate Narcosis in Dogs. Swank, Roy L., and Foley, Joseph M. (Harvard Med. 
School, Boston). UI Pharmacol. Exptl. Therap., 92, 381-96 (1948).} 

Experimental data on the action of Na amytal are presented as graphs, Con- 


sistent correlations were observed which indicated the relative depth of narcosis 
with fair accuracy. The maintenance of normal O tension in the arterial blood 
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appears to lessen the depression of neuronal activity by Na amytal. The effects 
of analeptics (picrotoxin, metrazole, caffeine, aminophyllin and benzedrine) were 
determined at different depths of narcosis. L. E. Gitson (Chem. Abstr.). 


Determination of Barbiturates in Urine. Lovero, Giacomo (Univ. Naples). [Folia 
Med. (Naples), 31, 106-14 (1948).] 


Mix 20 c.c. of the urine with 50 gm. anhydrated Na,SO,, and put into an extin- 
guishing tube provided at the bottom with a laver of 1 gm. active charcoal and 1 gm. 
MgO. Percolate with Et,O and collect the passing liquid in a test-tube heated with 
steam to evaporate the Et,O as it passes. Identify barbiturates in the residue of 
the Et,O with Co(NQO;), (20 drops 0°73 per cent. in EtOH) and 10 drops of 50 per 
cent. NH, in EtOH. A blue color indicates barbiturate. The reaction is sensitive 
to ot mgm. A. E. MEYER (Chem. Abstr.). 


The Analgesic and Hypnotic Actions of Barbtturates. Hart, E. Ross, and Weaver, 
O. M., jun. (Jefferson Med. Coll., Philadelphia, Pa.) ‘Anesthesiology, 9, 
276-80 (1948).: 

The ability of various doses of four representative barbiturates (Na pheno- 
barbital, Na pentobarbital (nembutal), Na seconal, Na thiopental (Na pentothal)) 
to produce analgesia and hypnosis was studied in rats. These drugs produce their 
depressant effects (hypnosis) without altering the pain threshold at least as often 
as they produce a significant rise in pain threshold (analgesia). The incidence of 
analgesia following administration of barbiturates does not seem to be related to 
dosage, nor does there appear to be any real difference between the various members 
of the groupinthis respect. Barbiturates cannot be relied upon to reduce sensitivity 
to pain. RuTH BERGGREN (Chem. Abstr.). 


Study of the Mechanism of Narcosis by Non-specific Narcotics. Dode, M., Gavaudan, 
P., and Poussel, H, Lem. services chim. etat. (Paris), 32, 388-409 (1945).] 


A narcotic is defined as a substance capable of inhibiting a certain activity of a 
living cell which is essential to proper functioning. Chromosomic contraction is 
probably a result of modification of the cellular medium, or an irregularity of the 
chronology of various phenomena which is contrary to the theory of Ostergren 
(Hereditas, 30, 439-467 (1944), that it is a case of the bending of the protein chain 
under direct action of a narcotic. The narcosis produced by non-specific narcotics 
is due toa precipitation of a part of the lipoids found associated with the lipophilic 
chains of the proteins and the lipoprotein synapses. The lipophilic formation of 
droplets of oil, which resemble the separation of two phases and which is induced 
by a number of non-specific narcotics used in elevated and toxic doses, is due to the 
cytoplasmic action of these substances. The theory is based on the hvpothesis 
that the lipoids of the lipoprotein synapses can be considered to be dissolved in the 
lipophilic chains of the protein molecule. It is possible that this representation 
does not agree exactly with reality, and that the lipoids might be adsorbed on the 
lipophilic chain of the proteins. Thermodynamically the two are difficult to dis- 
tinguish. It is easily possible that the narcotic produces a displacement of the 
adsorbed lipoid, which then leads to a mixed lipoidal narcotic precipitate. Since 
the precipitate formed has a constant composition, it follows that all the non- 
specific narcotics should be adsorbed by the lipophilic chains of the proteins in 
order to obtain a similar thermodynamic activity. The two theories of adsorption 
and of lipoid solubility which have heretofore been considered opposed have been 
found to have acommon basis. The narcosis produced in both cases at the moment . 
of precipitation of cellular lipoids dissolved or adsorbed on the lipoprotein synapses 
attains a limiting critical value. H. O. S. (Chem. Abstr.). 
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Part I.—Original Articles. 


THE TWENTY-SECOND MAUDSLEY LECTURE: PSYCHIATRY IN 
THE CRIMINAL COURTS.* 


By Coop MULLINS, J.P. 
Late Metropolitan Magistrate. 


THOSE responsible for these lectures took their courage in both hands when 
they chose me to follow in the line of the eminent doctors and lawyers who 
preceded me. For I am in no way a Very Important Person. I held the 
lowest of judicial offices, though in my opinion one of the most important. 
But while emphasizing your courage, I want to assure you very sincerely that 
I am fully conscious that it is a great honour to be selected for this task. Indeed, 
I am somewhat overawed, but I can only try my best. 

This paper will, I gather, be classified as one of the ‘‘ popular lectures’’ for 
which Dr. Maudsley so wisely and generously provided. But I should warn 
you that most of the opinions that I shall express will not be at all popular in 
my own profession ; I must not be regarded as typical of either lawyers or 
metropolitan magistrates. Only one of your specialists could explain why 
early in my professional career I began to doubt many of the assumptions 
and beliefs in which I was legally nurtured and why, as a magistrate, I was not 
content with traditional methods of dealing with law-breakers, but explored 
new fields, where I found modern psychology. Because I thus ploughed a 
lonely furrow, I had many difficulties to face and at times became unpopular 
with my elders and betters. However, Lord Macmillan, a great lawyer of our 
times, said this in his Maudsley Lecture of 1934: 

““The prophet has always been greeted with a volley of stones, for, to 
quote Prof. Whitehead, ‘ routine is the god of every social system.’ He 
who would upset that routine is treated as a heretic and blasphemer.”’ 

While I make no claim to be a prophet, I accept the label “‘ heretic,” if 
applied to my magisterial methods, because in my low-lying field I tried to 
leave my work in a better condition than it was when I began. 

* Delivered before the Royal Medico-Psychological Association, 12 November, 1948. 
XCV. 18 


264 THE TWENTY-SECOND MAUDSLEY LECTURE, [April, 


A great lawyer of the previous generation, Mr. Justice Fitzjames Stephen, 
once wrote this: “‘ I think it highly desirable that criminals should be hated, 
that the punishments inflicted upon them should be so contrived as to give 
expression to that hatred.’’* This, of course, is the antithesis of the teaching 
of psychiatry; but to a large extent this is still the attitude of our criminal 
courts and of the law itself. Happily some big changes have taken place. 
Thus in regard to offenders under the age of seventeen, the law to-day pre- 
scribes that ‘‘ every court in dealing witha child or young person . . . shall 
have regard to the welfare of the child or young person and shall in a proper 
case take steps: . . . for securing that proper provision is made for his 
education and training.’’t This is the opposite of the view quoted above, 
and possibly Stephen himself would have been willing to make this exception 
to his general rule. While I think that Juvenile Courts have sometimes been 
too weak and sentimental with delinquent youths, I rejoice, and I am sure that 
you do also, in the principle thus expounded. While offenders of 17 to 21 have 
no such protection, the general aim of the authorities is to keep them out of the 
ordinary prisons. The recent Criminal Justice Act shows clearly that this is 
so. So far the courts have not accepted this aim, for the latest report of the 
Prison Commission states that in 1946 no less than 2,726 youths and 391 girls 
were sent to prison ; of these 33 per cent. of the youths and 28 per cent. of the 
girls were not known to have had previous convictions. 

It would be difficult to deny that for adult offenders the principles of Fitz- 
james Stephen still have much force. But to some extent they have been 
modified, mainly by the probation system, which is the most hopeful and con- 
structive, and incidentally the cheapest way of dealing with offenders. With 
the exception of murder and a few such like offences, all criminal courts have 
the power to place all offenders on probation. This usually means that they 
remain with their friends and their relations, continue at work and are placed 
under the supervision of Probation Officers, who befriend them, but bring them 
back to the court if they do not make good use of the opportunities thus given 
them ` then the courts still have the same powers of punishment that they 
had at the trial. Countless offenders have found their way back to a useful 
life in this way. 

For those adults whom courts cannot deal with in this way Stephen is still 
apt to rule. Judges, Recorders and magistrates may be forgiven, I hope, if 
they have feelings of hatred towards some of the offenders who come before 
them ; for the deeds that are unfolded in court sometimes reveal the depths 
of degradation, and many offenders seem unrepentant, and even defiant. 
Possibly, if all those on the criminal Bench were psychoanalysed they would 
succeed in becoming entirely impersonal and imperturbable. But I doubt 
whether a Bench thus raised high above the general level of humanity would 
receive the respect of the public, unless, of course, everybody could receive 
the same treatment. Judicial anger at deeds of great evil can be tolerated 
and viewed with sympathy. But what does not deserve either tolerance 
or forgiveness is such anger at the time of passing sentence. At that stage 


* History of the Criminal Law, 2, 179. 
T Children and Young Persons Act, 1933, S. 44. 


1949. ] BY CLAUD MULLINS, J.P. 265 


hatred, if still existing, should have been transferred from the evil-doer to the 
deed. 

The prime weakness of our criminal system, one which the new Criminal 
Justice Act did not attempt to touch, is that sentence is so often passed within 
a few minutes after the decision about guilt. There are exceptions, among 
which are in general the Courts of London and some of the bigger cities. But 
in most parts of the country—at Assizes, at Quarter Sessions and at Magistrates’ 
and even Juvenile Courts—sentence follows verdict too quickly. Thus infor- 
mation about offenders, both social and, where necessary, medical, has usually 
to be obtained from inquiries made before trials take place. It has always 
seemed strange to me that our criminal courts have tolerated such inquiries, 
for one of the main principles upon which our criminal law is based is that an 
accused person is innocent until he has been proved guilty. To me it has long 
seemed intolerable that police and probation officers make investigations about 
home conditions, the nature of employment and the record at work of an accused 
before the courts have decided whether he is guilty of the crime alleged against 
him. Such pre-trial inquiries are usually superficial, so that the information 
given to the court, when a verdict of guilty has been pronounced, becomes 
inadequate. Thus courts are led to form their own impressions of the state 
of an accused person from watching him during the trial. A more dangerous 
method of obtaining an opinion could scarcely be imagined. An elementary 
knowledge of the principles of psychiatry would deter those on the Bench from 
making such assessments of human personality. If an accused appears trucu- 
lent, the reason may be what psychiatrists term a ‘‘ reaction character trait ” ; 
and the same can apply to other types of accused. 

This matter is so important that I hope that you will bear with me when Į 
take a brief glimpse at the methods of each kind of court. 

Number 11 of the Rules made under the Children and Young Persons’ Act 
prescribes the following procedure when guilt has been established : 


“ The court shall, except in cases which appear to it to be of a trivial 
nature, obtain such information as to the general conduct, home sur- 
roundings, school record and medical history of the child or young person 
as may enable it to deal with the case in his best interests, and shall, if 
such information is not fully available, consider the desirability of remand- 
ing the child or young person for such inquiry as may be necessary.” 


So the official Rules themselves authorize the obtaining of the necessary 
information before the question of guilt has been decided. But at least they 
do direct the mind of the Bench to the wisdom of having this information before 
the decision of the court is made about the future of the defendants. But 
what are the results in practice ? Miss Winifred Elkin wrote, in 1938, an excel- 
lent book on the methods of Juvenile Courts. In this book she stated that 
“ the home inquiries are made and the school reports sent up before the case 
is heard, and, unless there are special circumstances that make a remand 
advisable, the Bench reaches its decision on the child’s first appearance in 
court.” This is still true to-day. In the best courts such adjournments are 
made as a general rule, but such courts are the exception. 
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The position in adult Magistrates’ Courts 1s much the same, except that 
there are no official Rules to govern their procedure in this matter. But in 
doing their work in this way magistrates are but following in the footsteps of 
their betters. For most Courts of Quarter Sessions and Assize Courts also 
act in the same way. Many Courts of Quarter Sessions and Assize Courts 
last for no more than a single day, even part of a day. Thus there is no time 
for inquiries after findings of guilt. 

Sections 25 and 26 of the new Act deal with the power of Magistrates’ Courts 
to adjourn cases after conviction and before sentence. There is now express 
power to do so “ for inquiry into physical or mental condition.” Such remand 
may be on bail, and while an offender is on bail there are now powers to enforce 
his attendance for medical inquiry. The reports of the doctors making the 
investigation may be submitted to courts in writing, subject to objections from 
the offender. But please do not believe that these sections will at long last 
bring about the conditions that we want. There is very little that 1s new in 
them ; in fact I and others have for a long time been doing almost everything 
that.these sections permit. Again, these sections are optional. The Act 
contains nothing to prevent a court from continuing in the old evil ways and 
passing sentence without any medical or social inquiry quickly after the finding 
of guilt. Courts will still need to be educated about the wisdom of only passing 
sentence with full information about the offender. The burden of that educa- 
tion must to a considerable extent rest with those expert in abnormal conduct. 

How strange can be the methods of even our highest courts, when left to 
themselves, is clearly shown in the official volume, Criminal Statistics, for the 
year 1938. Therein a comparison was made between the proportion of cases 
placed on probation at the Assizes and at the Central Criminal Court, which is 
the Assize Court for London and parts of the Home Counties. And here may I 
remind you that probation gives the best opportunities for psychological 
treatment ? At Assize Courts outside London the percentage of young 
offenders was 19 per cent., while at the Central Criminal Court it was in 
the same year as high as 42 per cent. The percentage in regard to adult 
offenders was 4 per cent. at Assizes and 16 per cent. at the Central Criminal 
Court. These are startling figures, especially as the very same judges who 
preside at Assizes all sit in turn at the Central Criminal Court, and thus set 
the tone for the other judges at that court. Why are judges more prone to 
use the probation system in London than at Assizes ? The answer is that in 
London there is enough work to make the sessions last for some weeks, and thus 
there is ample time for adequate inquiry, but many of the Assize Courts sit 
for but a short time, sometimes a single day. Thus adjournments after verdict 
are inconvenient, perhaps impossible. 

Until the time-table of all courts is so arranged that there is time for 
ample inquiry after verdict, there can be only limited opportunity for enlisting 
psvchiatric aid between verdict and sentence. Until this change takes place 
there will be inadequate time for the offenders to appreciate the harm that they 
have done, both to the community and to themselves, and thus to recognize 
that their sentence is deserved ; there will also be insufficient time for judicial 
anger to abate. Finally, there will be a continuation of the present system 
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whereunder the sentences of our courts, whether of punishment or treatment, 
are not likely to be scientific, and, therefore, such as to render further crimes 
unlikely. 

I have just used the words punishment and treatment. I do not regard 
these two as necessarily alternatives. The psychiatrists who helped me with 
my cases freely admitted that punishment has its place in treatment. As I 
wrote in my book, Crime and Psychology, wise punishment can satisfy the 
unconscious needs of the delinquent. He understands punishment and if his 
punishment is suchas to win his approval, as it should, then he is on the road 
to rehabilitation. Iam fully aware that there are some offenders whose psycho- 
logical condition is such that punishment is dangerous. Hence the vital 
importance of the examination of offenders at the stage between verdict and 
sentence. When dealing with cases with some psychological abnormality, it 
is important that the sentence of a court shall be understood and accepted by 
the offender, for, as Dr. Ian Suttie wrote, ‘‘ the efficacy of a prohibition is the 
greater, the more the prohibitor is loved as well as feared.’’* It may seem 
absurd for those on the Bench to aspire to be loved by the offenders whom they 
sentence, but with certain types of case this is not impossible. 

Unfortunately, and mainly for the reasons that I have given, a high pro- 
portion of the sentences passed are fixed in accordance with the crime and not 
with the criminal. This means that the courts put to themselves the question, 
“ What has the accused done ?,” not ‘‘ What is the accused like ? ” As I will 
show, this to some extent is inevitable in the present state of society. Public 
opinion is highly unpsychological. When serious crimes are committed, the 
mood of the public is that of Fitzjames Stephen. Those who followed the dis- 
cussions, both in Parliament and in the newspapers, on such subjects as capital 
and corporal punishment during the long pilgrimage of the Criminal Justice 
Act, which originally came before Parliament in 1938, can have little doubt 
that this is true. Courts cannot leap far ahead of public opinion. When I 
was dealing with cases, particularly sexual cases, on lines laid down by psychia- 
trists, I had to face some opposition. I remember the father of a boy who had 
been the victim of an indecent assault, protesting to me in court when 1 placed 
the offender on probation and arranged for his treatment at the Institute for 
the Scientific Treatment of Delinquency. He said that I cared more for the 
criminal than for his son. He would have been satisfied if I had sentenced the 
man to imprisonment for six months, for he could not foresee the danger to 
other boys that that man might become after his sentence. 

When courts pass severe sentences of penal punishment, they undoubtedly 
Satisfy the public ` possibly those on the Bench satisfy their own feelings as 
well. Under present conditions such sentences cannot be totally avoided, 
for not all offenders are suitable for treatment. Some will reject the oppor- 
tumty if it is offered to them ; a few will begin treatment and fail to continue. 
But have we not to admit that there are crimes which, for the protection of 
society, have to be punished severely, even if this is against the offenders’ 
own interests ? The fraudulent financier or solicitor, the railwaymen, lorry- 
drivers, postmen and others who have in their temporary custody valuable 
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The position in adult Magistrates’ Courts is much the same, except that 
there are no official Rules to govern their procedure in this matter. But in 
doing their work in this way magistrates are but following in the footsteps of 
their betters. For most Courts of Quarter Sessions and Assize Courts also 
act in the same way. Many Courts of Quarter Sessions and Assize Courts 
last for no more than a single day, even part of a day. Thus there is no time 
for inquiries after findings of guilt. 

Sections 25 and 26 of the new Act deal with the power of Magistrates’ Courts 
to adjourn cases after conviction and before sentence. There is now express 
power to do so “‘ for inquiry into physical or mental condition.” Such remand 
may be on bail, and while an offender is on bail there are now powers to enforce 
his attendance for medical inquiry. The reports of the doctors making the 
investigation may be submitted to courts in writing, subject to objections from 
the offender. But please do not believe that these sections will at long last 
bring about the conditions that we want. There is very little that is new in 
them ; in fact I and others have for a long time been doing almost everything 
that.these sections permit. Again, these sections are optional. The Act 
contains nothing to prevent a court from continuing in the old evil ways and 
passing sentence without any medical or social inquiry quickly after the finding 
of guilt. Courts will still need to be educated about the wisdom of only passing 
sentence with full information about the offender. The burden of that educa- 
tion must to a considerable extent rest with those expert in abnormal conduct. 

How strange can be the methods of even our highest courts, when left to 
themselves, is clearly shown in the official volume, Criminal Statistics, for the 
year 1938. Therein a comparison was made between the proportion of cases 
placed on probation at the Assizes and at the Central Criminal Court, which is 
the Assize Court for London and parts of the Home Counties. And here may I 
remind you that probation gives the best opportunities for psychological 
treatment ? At Assize Courts outside London the percentage of young 
offenders was Ig per cent., while at the Central Criminal Court it was in 
the same year as high as 42 per cent. The percentage in regard to adult 
offenders was 4 per cent. at Assizes and 16 per cent. at the Central Criminal 
Court. These are startling figures, especially as the very same judges who 
preside at Assizes all sit in turn at the Central Criminal Court, and thus set 
the tone for the other judges at that court. Why are judges more prone to 
use the probation system in London than at Assizes ? The answer is that in 
London there is enough work to make the sessions last for some weeks, and thus 
there is ample time for adequate inquiry, but many of the Assize Courts sit 
for but a short time, sometimes a single day. Thus adjournments after verdict 
are inconvenient, perhaps impossible. 

Until the time-table of all courts is so arranged that there is time for 
ample inquiry after verdict, there can be only limited opportunity for enlisting 
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whereunder the sentences of our courts, whether of punishment or treatment, 
are not likely to be scientific, and, therefore, such as to render further crimes 
unlikely. 

I have just used the words punishment and treatment. I do not regard 
these two as necessarily alternatives. The psychiatrists who helped me with 
my cases freely admitted that punishment has its place in treatment. As I 
wrote in my book, Crime and Psychology, wise punishment can satisfy the 
unconscious needs of the delinquent. He understands punishment and if his 
punishment is such as to win his approval, as it should, then he is on the road 
to rehabilitation. I am fully aware that there are some offenders whose psycho- 
logical condition is such that punishment is dangerous. Hence the vital 
importance of the examination of offenders at the stage between verdict and 
sentence. When dealing with cases with some psychological abnormality, it 
is important that the sentence of a court shall be understood and accepted by 
the offender, for, as Dr. Ian Suttie wrote, ‘‘ the efficacy of a prohibition is the 
greater, the more the prohibitor is loved as well as feared.”* It may seem 
absurd for those on the Bench to aspire to be loved by the offenders whom they 
sentence, but with certain types of case this is not impossible. 

Unfortunately, and mainly for the reasons that I have given, a high pro- 
portion of the sentences passed are fixed in accordance with the crime and not 
with the criminal. This means that the courts put to themselves the question, 
“t What has the accused done 377 not ‘‘ What is the accused like ? ” As I will 
show, this to some extent is inevitable in the present state of society. Public 
opinion is highly unpsychological. When serious crimes are committed, the 
mood of the public is that of Fitzjames Stephen. Those who followed the dis- 
cussions, both in Parliament and in the newspapers, on such subjects as capital 
and corporal punishment during the long pilgrimage of the Criminal Justice 
Act, which originally came before Parliament in 1938, can have little doubt 
that this is true. Courts cannot leap far ahead of public opinion. When I 
was dealing with cases, particularly sexual cases, on lines laid down by psychia- 
trists, I had to face some opposition. I remember the father of a boy who had 
been the victim of an indecent assault, protesting to me in court when 1 placed 
the offender on probation and arranged for his treatment at the Institute for 
the Scientific Treatment of Delinquency. He said that I cared more for the 
criminal than for his son. He would have been satisfied if I had sentenced the 
man to imprisonment for six months, for he could not foresee the danger to 
other boys that that man might become after his sentence. 

When courts pass severe sentences of penal punishment, they undoubtedly 
satisfy the public; possibly those on the Bench satisfy their own feelings as 
well. Under present conditions such sentences cannot be totally avoided, 
for not all offenders are suitable for treatment. Some will reject the oppor- 
tumity if it is offered to them ; a few will begin treatment and fail to continue. 
But have we not to admit that there are crimes which, for the protection of 
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= isomers do not have this effect. The action of the y-isomers seems to involve the 
activity of cholinesterase. ` Similar results were obtained with dibenzylmethyla- 
mine, which produces hypermotor activity and is a powerful inhibitor of pseudo- 
cholinesterase activity in vitro. This is not the case with the y-isomer of hexa- 
chlorocyclohexane. : sous T. MYERS (Chem. Abstr.). 


Anticonvulsant Action of Isopropyl Alcohol. Chu, Nat, Driver, R. L., and Hanzltk, 
P. J. (Stanford Univ. Med. School, San Francisco, Caltf.). (J. Pharmacol. 
Exptl. Therap.; 92, 291—302 (1948). ] 


Isopropyl alcohol (I) given gastrically to rabbits, cats and rats was found to be 
anticonvulsant against clonic (epileptiform) convulsions produced electrically. It 
compared favorably with diphenylhydantoin (II), and was less objectionable than 
phenobarbital and superior to tridione. High anticonvulsant efficiency was pre- 
served, without motor depression and ataxia, when (I) was given with (II), but not 
when given with phenobarbital or tridione. (I) alone or with (II) was comparatively 
safe in the single optimum doses used (1,250 mgm./kgm.) ; all the animals recovered 
uneventfully and survived indefinitely. Higher doses were toxic. (I) caused a 
definite acetonemia which is believed to be largely responsible for, or intimately 
related to, its anticonvulsant action, although the average peak changes in blood 
acetone and cortical thresholds did not coincide. Maximum cortical depression 
occurred about one hour after administration of (I) and maximum blood acetone 
in 2-4 hours. The anticonvulsant efficiency of (1), as a ketogen, is consistent with 
the well-known ketogenic principle in therapy of epilepsy. Thus far (I) has been 
found to be the most efficient and least objectionable of a considerable number of 
ketogenic compounds tested. . L. E. GiLsoļ (Chem. Abstr.). 


Studies of Analeptics. II. Metracole. Whitehead, R. W., and Draper, W. B. ‘Surg. 
Gynecol. Obstet., 74, 1020-4 (1942); cf. C. A., 37, 4477%.1 


In dogs metrazole (5 mgm. per kgm.) slightly increased the amounts of ether 
or divinyl ether, but not of CHCl,;, needed to produce respiratory arrest. Failures 
to resuscitate dogs from overdoses of ether, divinyl ether or CHCl, by means of 
artificial respiration and O were 1°4, 37 and oz per cent. respectively. There 
were no failures when metrazole was injected as well. B. A. (Chem. Abstr.). 


The Reaction Between Thiobarbituric Acid and the Oxidation Products of Certain 
Lipides. Bernheim, Frederick, Bernheim, Mary L. C., and Wilbur, Karl M. 
(Duke Univ. School of Med., Durham, N.C.). (J. Biol. Chem., 174, 257-64 
(1948); cf. C. .4., 42, 30081.) 


After incubation with ascorbic acid, egg lecithin, the fatty acids isolated from 
it, brain lecithin, fatty acids from linseed oil, cephalin, methyl linolenate, and a 
brain protein-lecithin complex give color reactions with either thiobarbituric (1) 
or p-aminobenzoic acid (II). The absorption spectra of these colors are identical 
with those described by Kohn and Liversedge (C. A., 39, 1208?) for the condensation 
products of (I) and (II) with aerobically incubated tissues. The same colors are 
produced after autoxidation. Thus ascorbic acid is acting as a catalyst. Crystale 
lized hemoglobin acts catalytically for all lipides except cephalin. Incubation with 
HO. gives negative results. Lysolecithin, sphingomyelin and sphingosine do not 
vive the reaction. The addition of iodine before incubation, semicarbazide, or 
phenylhydrazine after incubation reduces the amount of color. The color com- 
pound was isolated, analyzed and found to contain atom fragments resulting from 
the oxidation of a double bond in linolenic and similar unsaturated acids, which 
may be formed in oxidative metabolism. A. Dietz (Chem. Abstr.). . 


Respiratory, E:lectroencephalographic and Blood Gas Changes in Progressive Barbitit- 
vate Narcosis in Dogs. Swank, Roy L., and Foley, Joseph M. (tarara Med. 
School, Boston). |J. Pharmacol. Exptl. Therap., 92, 381-96 (1948).) 

Experimental data on the action of Na amytal are presented as graphs, Con- 


sistent correlations were observed which indicated the relative depth of narcosis 
with fair accuracy. The maintenance of normal O tension in the arterial blood 
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appears to lessen the depression of neuronal activity by Na amytal. The effects 
of analeptics (picrotoxin, metrazole, caffeine, aminophyllin and benzedrine) were 
determined at different depths of narcosis. L. E. Gitson (Chem. Abstr.). 


Determination of Barbiturates in Urine. Lovero, Giacomo (Univ. Naples). [Folia 
Med. (Naples), 31, 106—14 (1948).] 


Mix 20 c.c. of the urine with 50 gm. anhydrated Na,SO,, and put into an extin- 
guishing tube provided at the bottom with a laver of 1 gm. active charcoal and 1 gm. 
MgO. Percolate with Et,O and collect the passing liquid in a test-tube heated with 
steam to evaporate the Et,O as it passes. Identify barbiturates in the residue of 
the Et,O with Co(NQ;), (20 drops 0'3 per cent. in EtOH) and 10 drops of 50 per 
cent. NH, in EtOH. A blue color indicates barbiturate. The reaction is sensitive 
to or mgm. A. E. MEYER (Chem. Abstr.). 


The Analgesic and Hypnotic Actions of Barbiturates. Hart, E. Ross, and Weaver, 
O. M., jun. (Jefferson Med. Coll., Philadelphia, Pa.) [Anesthestology, 9, 
276-80 (1948).; 

The ability of various doses of four representative barbiturates (Na pheno- 
barbital, Na pentobarbital (nembutal), Na seconal, Na thiopental (Na pentothal)) 
to produce analgesia and hypnosis was studied in rats. These drugs produce their 
depressant effects (hypnosis) without altering the pain threshold at least as often 
as they produce a significant rise in pain threshold (analgesia). The incidence of 
analgesia following administration of barbiturates does not seem to be related to 
dosage, nor does there appear to be any real difference between the various members 
of the groupin this respect. Barbiturates cannot be relied upon to reduce sensitivity 
to pain. RvuTH BERGGREN (Chem. Abstr.). 


Study of the Mechanism of Narcosis by Non-specific Narcotics. Dode, M., Gavaudan, 
P., and Poussel, H, (Mem. services chim. etat. (Paris), 32, 388-409 (1945).| 


A narcotic is defined as a substance capable of inhibiting a certain activity of a 
living cell which is essential to proper functioning. Chromosomic contraction is 
probably a result of modification of the cellular medium, or an irregularity of the 
chronology of various phenomena which is contrary to the theory of Ostergren 
(Hereditas, 30, 439-467 (1944), that it is a case of the bending of the protein chain 
under direct action of a narcotic. The narcosis produced by non-specific narcotics 
is due toa precipitation of a part of the lipoids found associated with the lipophilic 
chains of the proteins and the lipoprotein synapses. The lipophilic formation of 
droplets of oi], which resemble the separation of two phases and which is induced 
by a number of non-specific narcotics used in elevated and toxic doses, is due to the 
cytoplasmic action of these substances. The theory is based on the hypothesis 
that the lipoids of the lipoprotein synapses can be considered to be dissolved in the 
lipophilic chains of the protein molecule. It is possible that this representation 
does not agree exactly with reality, and that the lipoids might be adsorbed on the 
lipophilic chain of the proteins. Thermodynamically the two are difficult to dis- 
tinguish. It is easily possible that the narcotic produces a displacement of the 
adsorbed lipoid, which then leads to a mixed lipoidal narcotic precipitate. Since 
the precipitate formed has a constant composition, it follows that all the non- 
specific narcotics should be adsorbed by the lipophilic chains of the proteins in 
order to obtain a similar thermodynamic activity. The two theories of adsorption 
and of lipoid solubility which have heretofore been considered opposed have been 
found to have a common basis. The narcosis produced in both cases at the moment . 
of precipitation of cellular lipoids dissolved or adsorbed on the lipoprotein synapses 
attains a limiting critical value. H. O. S. (Chem. Abstr.). 
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MENTAL HOSPITALS, INSTITUTIONS, HOMES, ETC. 


CHEADLE ROYAL DEE, 


A Registered Hospital for MENTAL DISEASES, and its 
Seaside Branch, GLAN-Y-DON, Colwyn Bay, N. Wales. 


ae object of this Meecher is to provide the most efficient means for 
the treatment and care PATIENTS OF BOTH SEXES 


suffering from MENTAL and NERVOUS DISEASES, The 
Hospital is governed by a Committee appointed by Trustees. 


VOLUNTARY, TEMPORARY and CERTIFIED PATIENTS 
RECEIVED. 


For Terms and further information apply to the MEDICAL SUPERINTENDENT. 
Telephone: GATLEY 2231. 


CHISWICK HOU SE Phone: PINNER 24 


A Private Hospital for the Treatment and Care PINNER, 
of Mental and Nervous Illnesses in Both Sexes. MIDDLESEX 
A modera country house, 12 rage abel Marble Arch, in attractive and secluded surroundiags. 
fea from 10 guineas per w 
Cases under certificate, Voluntary aad Temporary” Patients received for treatment. 
DOUGLAS MACAULAY, M.D., D.P.M. 


FENSTANTON 


Cate Christchurch Road, S.W.2) 
at HITCHAM PLACE, BURNHAM, Bucks. 


A Private Home for the Care and Treatment of a limited number of Ladies with Mental 
and Nervous Disorders. Certified, Temporary and Voluntary Patients received. Large 
Country Mansion with twenty acres of grounds in Green Belt. Home-like surroundings. 
Apply : Dr. Madeline R. Lockwood, Resident Physician. Gelephone: Burnham 624. 


HAYDOCK LODGE, WC 


For the reception aad treatment of PRIVATE. eas of both sexes of the UPPER AND MIDDLE 
CLASSES suffering from Mental aad Nervous Disorders, Alcoholiem and Drug Addiction, either voluntary, 
E under cestificate. Patients are classibed in separate buildings reso to their mental condition. 
in park an aad grounds of 400 Meter Self-supported by its own farm and gardens in which patients 
encouraged to py themselves. Every facility for indoor and outdoor recreation. For terms, 
ete., app! EDICAL, SUPERINTEN 
ken ie Address: " Street,” Ashton-in-Makerfeld. "Phone: 7311 Ashton-in-Makerfeld. 


Northumberland House fetus bo. n.4 


A PRIVATE HOSPITAL for the treatment of Mental and 
Nervous illnesses. Conveniently situated and easy of access from 

all parts. Six acres of grounds, facing Finsbury Park. Voluntary 

and Temporary Patients received Pithon certification. E.C.T., 

Group Psychotherapy. Insulin Coma Unit. 

Trained Resident and Visiting Staff. 
Telephone: Stamford Hill 7866/7 (2 lines.) Telegrams: “ Subsidiary, London, "7 
For further particulars apply to the Medical Superintendent, 


ROBERT M. RIGGALL, Member, British P Anal 
Assisted by d. GORDO! RUSS e CS P. 
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goods belonging to others, but who steal from them; the policeman who 
accepts bribes ; the man who defrauds the income-tax authorities, and many 
others ; surely the most ardent supporter of psychiatric treatment will admit 
that many such cases must suffer punishment. Otherwise, how are the com- 
panions of such men and the general public to learn that crime does not pay ? 
If all offenders were dealt with according to their needs, why obey the law when 
we do not like it? Why not chance our luck? The most efficient police 
force cannot be a hundred per cent. successful. 

Nevertheless, there are many crimes which in themselves indicate the neces- 
sity for psychiatric treatment. Such are all cases of sexual crime, arson 
and others ; I am not competent to make a list: psychiatrists are. My fifteen 
years in the London courts have taught me that many first offenders and most 
second or third offenders should be offered psychiatric examination and, 
where necessary, treatment, whether on probation, in some institution, or, if 
they are dangerous, in prison. 

That our criminal courts are not succeeding in separating the cases that 
require treatment from those that must be punished is easilv shown by statistics. 
Of those found guilty in 1946 at Assizes and Quarter Sessions of indecent 
assaults on females 51 per cent. were sent to prison; so were about the same 
proportion of those found guilty of ‘‘ indecency with males.” In the same 
year 84 were found guilty of what the law calls ‘‘ unnatural offences,” and 71 
of these went to prison. In regard to exhibitionism, an offence only triable 
in Magistrates Courts—-and still dealt with under an Act of 1824—-the per- 
centage of imprisonments was better, namely, 16 per cent., but a further 57 
per cent. were fined, which is also an unconstructive penalty, though some- 
times inevitable. | 

It is interesting to note that Sir William Norwood East and Dr. W. H. de 
B. Hubert, in their joint report to the Home Secretary in 1939, stated that 
“only a psychiatrist of wide experience can exercise a wise discrimination in 
any particular case as to whether psychological treatment can be recom- 
mended with a reasonable chance of success, if unaided by imprisonment.’’* 
For me to say that my experience was different may tempt you to regard me 
as a frog blowing itself out like the ox. But in all due modesty, I did find 
that, without the so-called aid of imprisonment, exhibitionists were some of 
the most suitable subjects for probation combined with psychotherapy. I 
have handled scores of these men in this way, even persistent offenders. Several 
cases are cited in my book Crime and Psychology. There I described the case 
of an exhibitionist who had served five sentences of imprisonment for this 
offence before he appeared before me. This man was single and aged 58. His 
last act of exhibitionism lasted so long that there was time for a policeman to 
be fetched. This policemen became, of course, a valuable witness for the 
prosecution, for he, too, saw what was happening. It was difficult to use the 
probation system, since one of his previous appearances in court had resulted 
in the making of a Probation Order. But as that Order had not included any 
term about treatment, the Probation Officer and I clenched our teeth and 
decided to enlist psychiatric aid. This was during the pre-war years, when 


* The Psychological Treatment of Crime, para. 49. 
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unemployment was rife, and unhappily this man had lost his work by reason 
of his many appearances in court. We arranged for him to stay at a hostel and 
to attend the Institute for the Scientific Treatment of Delinquency. He was 
willing to be treated. The early reports from the Institute were not encouraging, 
but we had to remember that our patient was nearing the age when treatment 
is often regarded as impracticable. After much hard work the Probation 
Officer was able to persuade his previous employer to engage him again, a 
fact that obviously facilitated the treatment, which continued for about six 
months. When the term of probation ended, this man had made excellent 
progress and the psychiatrist was hopeful, though naturally he could not go 
further. In fact we were able to follow the man up for two and a half years 
and, while he could certainly have been described as a persistent offender, all 
was well. I make no claims that this man was cured; courts are not clinics 
and we do not aim so high as expecting cures. But he was definitely better 
than when we first saw him and this was as far as we could go. Our goal was 
to prevent our cases from repeating their offences. If we could do that, we felt 
that we had reason to be content. 

Seeing that sexual offences can in their effect be like delayed action bombs, 
I learned to avoid imprisonment in every case.. When offenders refused to 
accept psychiatric help I inflicted upon them as serious a warning as I could 
and then imposed a fine. But I was able to put the balance right by succeed- 
ing in tactfully persuading several men whom I was forced to acquit, owing to 
defective evidence, to undergo treatment. 

I am sorry to have to say so, but I have been driven to the belief that our 
criminal courts are not, with their old-time methods, adequately protecting 
the public. At present they are filling our prisons so successfully that the 
Prison Commission has had to report that many cells, constructed for one 
prisoner, are now occupied by three. This is a horrible state of affairs. But 
even this might perhaps be tolerated, if the sentences of the courts had the 
desired effect of deterring offenders from continuing in a life of crime. Un- 
happily this is not so. Our courts do not pay adequate attention to the undis- 
putable fact that all sentences, even life sentences, come to an end at some time. 

Most calendars of busy Assize Courts or Quarter Sessions reveal cases where 
offenders have already undergone many sentences to prison and yet appear 
again on charges of serious crime. I have sent for trial countless cases of this 
kind. Many such cases are set out in detail in such books as Dr. Hermann 
Mannheim’s Social Aspects of Crime in England Between the Wars, and Sir Leo 
Page’s The Sentence of the Court. Here is a case that I have included in an 
article in the current number of the Quarterly Review : 

‘‘T would cite a case chosen at random, a man found guilty on two 
charges of stealing and on one of possessing house-breaking implements by 
night ` he was thirty-eight. As a youth he had been sent to an Industrial 
School for stealing ` this may have indicated that his home surruundings 
were bad. After his discharge, he was sent to a Borstal Institution for 
burglary and stealing. When released, he committed a further crime, was 
found guilty and returned to Borstal. When finally discharged he continued 
his life of crime. When next before a court he was sentenced to prison for 
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three months. Later the same year a court of Quarter Sessions sent him to 
prison for another crime for eighteen months. He was now twenty-eight 
years old. Then followed two sentences, each of three months, three 
sentences of six months and three more sentences, each for terms not 
exceeding three months. Then another court of Quarter Sessions inflicted 
a sentence of twenty-one months. He was by this time thirty-four. When 
again at liberty, there was a pause, whether due to an absence of crime or 
to the fact that he was not caught, history does not relate ; but then came 
a sentence of six months and in the following year he was sent to penal 
servitude for three years. The next time that he appeared in court he was 
sentenced to one year’s imprisonment and given that rather absurd title, 
which dates from 1824, of ‘ Incorrigible Rogue.’ Up to this time nearly all 
his crimes had concerned property. But in a short time after he was dis- 
charged, he was sent to prison for nine months for committing ‘ grievous 
bodily harm.’ Then came a fine, with the alternative of fourteen days 
in prison, for the offences of taking and driving away a car and stealing 
a torch from it. Within a year he was sent to prison by two other courts 
for three and four months respectively. Then finally the sentence recorded 
in the calendar for his latest crime was one of five years’ penal servitude.” 

If that is how our courts deal with their difficult cases, are not those expert 
in psychotherapy entitled to demand a right to help ? 

It is useless to try to apportion the blame between Parliament, for not 
providing an adequate criminal law and procedure, and the courts, for not 
enlisting scientific help. But the fact is that the public have time after time 
to suffer from the depredations of the same men and the police have to track 
them down almost equally often. 

Will the new Criminal Justice Act bring about better conditions? That, 
of course, depends upon the willingness of the courts to use their optional 
powers. Apart from sections 25 and 26, which deal with adjournments for 
inquiry, there is the power, set out in section 4, dealing with the insertion in 
a Probation Order of a requirement about mental treatment. Leaving out 
some of the. words, this section provides this : 

“ Where the court is satisfied, on the evidence of a duly qualified medical 
practitioner appearing to the court to be experienced in the diagnosis of 
mental disorders, that the mental condition of an offender requires treat- 
ment, the court may, if it makes a Probation Order, include therein a 
requirement that the offender shall submit to treatment.” 

The treatment may be by a single psychiatrist or as a resident patient, or as 
a voluntary patient under the Mental Treatment Act, 1930. So far as the 
Probation Order is concerned, treatment may not last more than a year. Some 
have objected to this limitation, but it has seemed to me that the doctors 
carrying out the treatment should be able, where necessary, to persuade the 
offender to continue the treatment as a free agent. Another important qualifi- 
cation is that treatment can only be required by a court with the consent of 
the offender (s. 3 (5)). As regards Probation generally, I have never regarded 
consent as a factor of value; if my choice were between probation and six 
months in prison, I would eagerly consent to probation. But as regards 
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medical treatment, this consent is vital, though I hope that the necessity for 
it will not be construed as meaning that the offender must admit his offence. 
Willingness to be treated should be sufficient. 

Valuable as these powers undoubtedly are, they are not new, for under the 
old Probation Act of 1907 there was an omnibus power, which some magistrates, 
including myself, employed to bring in psychiatric treatment. But now that 
this possibility is set out in an Act of Parliament, we may reasonably hope for 
more extensive progress, though not for any rapid improvement. Psychiatry 
has yet to secure the confidence of the generality of lawyers and laymen on 
the criminal Bench. If courts do not make adequate use of these powers, it 
is to be hoped that psychiatrists will do what they can to inform enlightened 
opinion of their failure ; they must not be timid, for they now have the support 
of express words in an Act of Parliament. 

But there is another task of great importance in the criminal courts that 
psychiatrists should undertake. Hitherto they have for the most part been 
content with giving help to the courts concerning their cases, when asked to 
doso. The time is overdue when they should take their courage in both hands 
and go further. Every step that is taken, both by the police and by the courts, 
when anyone is suspected of crime, is a subject for the consideration of psychia- 
trists, as well as of those immediately concerned. From the moment when the 
police first approach a suspect to the moments when an offender is found guilty 
and sentenced, psychiatrists have both the right and the duty to investigate 
our present procedure. For far too long the lawyers have had a monopoly. 
What a policeman is permitted to sav to a suspect, how the charge is read to 
him, the methods adopted by the courts when dealing with him, the construction 
of the court, all this needs investigation from the psychological angle. There 
is an urgent need for a thorough and detailed examination by a group of 
psychiatrists—-preferably of different schools—into the whole of criminal pro- 
cedure. I have already referred to one vital matter about which the help of 
psychiatry is essential, namely, the interval between verdict and sentence, and 
the use that should be made of it. Many other matters await inquiry. Insuch 
inquiry psychiatrists will find much that is admirable, for criminal justice is 
no “‘ Lawgean Stable,” if I may borrow an old witticism. But constructive 
criticism from well-informed psychiatrists can help to convert the good into 
the better. ` 

The traditional conception of a trial in our country is too much like a sporting 
contest in which prosecution and defence wrestle according to judicial Queens- 
berry Rules, with the Bench acting as referee. Our system has the inestimable 
virtue that the conviction of an innocent person is extremely unlikely and in 
any proposals for reform, this virtue must in no way be tarnished. But our 

system undoubtedly results also in the acquittal of numbers who are a menace 
to the public ; it offers too many loopholes through which the guilty can slip 
and thus, with the help of clever lawyers, escape their deserts and their chances 
of constructive treatment. Our system places too high a value on advocacy. 
Biographies of famous advocates usually tell with pride of the cases where 
verdicts of ‘‘ Not Guilty ” were obtained in circumstances where the evidence 
seemed to point to conviction. It is safer to speak of the past. Here is a 
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quotation from the memoirs of the first Chief Magistrate under whom [I served, 
Sir Chartres Biron : 

“* Geoghegan’s technique was masterly. Without any material he would 
manage to create an atmosphere of suspicion round your case which, as it 
was entirely baseless, was very difficult to dispel. . . . He was a 
master of the supreme art of diverting an issue.”’ 

Sir Chartres then set out a case where, in his own words, “‘ the case was very 
clear. To the evidence there seemed no answer.” But Geoghegan introduced 
a completely irrelevant point and, to quote again, ‘‘ this he did with such skill 
that he made this fact seem an essential point in the prosecution.” He 
secured a verdict of acquittal and Sir Chartres comments: "D was an amazing 
verdict, a legitimate triumph of advocacy at its best.’’** This is not an excep- 
tional case ; there always are several Geoghegans. 

Without in any way endangering the innocent, more could be done to bring 
the guilty to justice. Lawyers may well be content with an acquittal against 
the balance of the evidence, but to psychiatrists this may appear as a failure 
to provide treatment for one who is a danger to the community. When, for 
instance, a man who has sexually assaulted a child is acquitted through clever 
advocacy, directed to the difficulties of young children in court—and these 
are not unusual happenings—psychiatrists will see a failure of opportunity to 
treat a dangerous man and the consequent peril for other children. 

In their inquiry into the working of our criminal procedure, psychiatrists 
will need to remember that our courts can decide the facts when accused people 
strenuously deny the charges made against them and even when they and their 
witnesses lie heavily with the object of defeating justice. I know of no psycho- 
logical method of doing this, though some day, perhaps an improved encephalo- 
gram may be able to compete with the courts. Until this happens, the main 
study of the psychiatrists will be how, while retaining ample protection for 
those who deny the accusations made against them, to find sound reforms 
which will provide greater protection for the community and be more likely to 
change the attitude of those who have committed serious crimes. It is 
possible that, when psychiatrists have made their examination into the practical 
working of our penal system, they will come to agree with Dr. R. D. Gillespie 
when he said : 

“‘ The impression that a psychiatrist is apt to get of court proceedings 
is that of a ‘fact-finding commission’ . . . a commission whose 
scope of reference is unsatisfactory and limited and whose recommenda- 
tions as to treatment in consequence are likely to suffer from as grave 
defects as would the prescriptions of a doctor who is forbidden to have 
any knowledge of his patient’s constitution.’’t 

Psychiatrists will quickly discover, if they do not know it already, that our 
offenders are sentenced in all courts by those who have had no training for 
this part of their duties. This fact was realized many years ago, among others, 
by Dr. R. M. Jackson, in his book The Machinery of Justice in England. There 
he stated : 


* Without Prejudice, pp. 126-7. 
t Medico-Legal Revicw, April, 1939. 
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“ An ‘ experienced ’ judge means one who is well used to trying defen- 
dants and who, generally speaking, makes an excellent job of that side 
of his duty. But when we come to the passing of sentence, our ‘ experienced ’ 
judge is experienced merely in making up his mind and peering sentence 
with complete composure.’’* 

A Royal Commission has recently recommended the training of magistrates. 
Where is the man who will be bold enough to recommend the education of 
judges and recorders? So one of the matters that will be on the agenda of 
our inquiring psychiatrists will be the wisdom of transferring the sentencing 
power to an expert Treatment Board, or of combining the services of such a 
Board with the sentencing powers of the courts, as is now being proposed by 
the Federal Judges in the United States of America.t 

Among the other fields for inquiry will be the following: (a) The duty of 
the police, under what are called the Judges’ Rules, to caution a suspect when 
he begins to explain his actions. This caution often results in the silence of 
the suspect and, therefore, his trial becomes more difficult. (b) The better 
selection of magistrates, about which the Royal Commission just mentioned, 
has reported. Probably the experience gained during the war in the selection 
of officers will provide much help in this quest. (c) The position of experts 
who give evidence about the mental condition of accused persons. Possibly 
better results would be achieved, if such experts could be called by the courts 
and thus be available for cross-examination by both prosecution and defence. 
Such cross-examination would probably be less bitter than at present, when 
experts are called by one side. (d) The practical working of the law of evidence 
and the extent to which it can be used for the suppression of facts. (e) The 
fitness of juries to decide questions of self-responsibility and whether the issue 
of insanity should not be dealt with by experts before a trial takes place. (f) 
The possibility of placing courts in certain cases under an obligation, when 
guilt has been proved, of obtaining social and psychiatric reports. For this 
there would have to be compulsorily the delays between verdict and sentence 
for which I have pleaded. 

These are but samples of the problems of the tasks that would lie before 
a body of psychiatrists in their investigations into criminal procedure. In 
carrying out such a task psychiatrists must be prepared for some lack of 
sympathy, and even active opposition, from those who preside or plead in 
criminal courts. But the present large numbers of recidivists would place 
them on strong ground, and if they remember the words of Lord Macmillan, ` 
which I quoted in opening, they can take courage and pursue their self-appointed 
task. They will be supported by a considerable body of opinion outside the 
law and may receive some help from those within. 

I would end with a brief glimpse into the distant future, when full use is 
made of the science of psychiatry in the task of dealing with those who break 
the criminal law. In proportion as constructive treatment is accepted and 
the use of penal punishment diminished, those who have committed crime 
will be more likely to admit their offences. It is largely the fear of punishment 


* The Machinery of Justice in England, p. 178. 
t See my article in Quarterly Review, July, 1946. 
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that to-day deters offenders from confessing and encourages them to seek the 
aid of lawyers skilled in advocacy. When the prospect before them is treat- 
ment, and not blind punishment, they may well be frank with police and courts ; 
we may even reach the stage when offenders themselves will realize that their 
acquittal is contrary to their own interests. When this somewhat utopian 
era is reached, will there not be a far greater protection for the public? Then 
the question may arise whether for those who admit their offence, any public 
appearance in court will be necessary. Such prospects may alarm those who 
earn their living in the defence of accused people. But if they, too, move with 
the times, and study psychiatry as well as law, they need not fear ultimate 
unemployment, for the sentencing authority, whoever they may be, may still 
need help in learning of the facts of the offence and of the condition of the 
offender. Besides, it is a human need to seek help in times of trouble. Again, 
there are likely still to be those who deny their offence and those who have 
been wrongfully accused ; they will need the services of the legal profession 
more or less asnow. No, I can see new fields opening up for my profession and 
no prospects of its extinction. 

As a final thought I would say this: Psychiatry will in the future, as it 
has done in the past, make slow progress. If any of my audience are the proud 
parents of a newly born baby, I do not think that that fortunate child will live 
to see a system of criminal law and procedure that will be in complete accord 
with the tenets of psychiatry. But do not be deterred by the distance that 
you have to travel, nor by the opposition that you are likely to face. There 
is so much to be done, for psychiatrists should regard themselves as those who, 
in the words of Milton— 


“by due steps aspire 
To lay their just hands on that golden key, 
That opes the palace of eternity.” 
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THE EFFECTS OF CONVULSIVE THERAPY ON THE EXCRETION OF 
CORTINS AND KETOSTEROIDS.* 


By W. R. AsuBy, M.A., M.D., 


Barnwood House, Gloucester. 


ELECTROSHOCK therapy, first introduced to this country by Fleming, Golla 
and Grey Walter in 1939, has long passed its period of probation and is now uni- 
versally accepted as active and effective. Yet its mode of action is still 
unknown. The variety of theories propounded to explain its action establishes 
only the degree of our uncertainty. To advance our knowledge of its mode of 
action has been the aim of the work described in this paper. 

The work has been designed to explore the possibility that convulsive 
therapy may act by affecting the hormonic system of pituitary and adrenal 
cortex. A hormonic system so extensive can be explored only in part by one 
investigation: we have investigated that part which is concerned with the 
activities of the adrenal cortex, for here, in the body’s reactions to shock and 
stress, is the pivot. 

We have therefore attempted to answer the question: What effect does 
convulsive therapy have on the activities of the adrenal cortex ? To this end 
we have studied the effects of convulsive therapy in patients on the excretions 
of the adrenal cortical steroids and ketosteroids. 

The paper first reviews the relevant facts as they are known at the present 
time ; it then describes the technical investigations made in order to establish 
the accuracy and reliability of the biological and chemical methods of assay ; 
it then applies these methods to the series of patients and enumerates the 
results ; finally it discusses the results and the deductions which may be 
drawn from them. 


THE EFFECTS OF STRESS. 


That stress affects the activities of the pituitary gland is now not doubted 
though most of the evidence is indirect. The changes which stress produces in 
various glands and organs are so similar to the changes which are produced by 
the various hormones of the pituitary that there can be little doubt that in 
many important instances the pituitary is a link in the chain between the 
application of stress and the changes which result. Changes in the basal 
metabolic rate, in the nitrogen metabolism, in the blood-sugar level, in the 
cholesterol and ascorbic acid contents of the adrenal cortex, in the sizes of the 
thyroid, adrenals, thymus and gonads, in the number of circulating lympho- 
cytes, in the titre of circulating antibodies, in the blood chlorides, in diuresis, 
and in the volume of the blood, all these changes are caused both by stress and 
by the various pituitary hormones. It is confirmatory evidence that most of 
these changes fail to appear if the animal be hypophysectomized before the 
application of the stress. 


* A thesis awarded the Burglingame Prize by the Royal Medico-Psychological Association, 
February, 1949. 
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Though the action of stress on the pituitary can hardly be doubted, yet 
the route by which the stress reaches the pituitary is by no means clear. There 
is little doubt that all severe disturbances, whether causing pain or autonomic 
imbalance, cause disturbances in the centres of the hypothalamus, and it is 
likely that these centres are the point of departure for action on the 
pituitary. But the route from hypothalamus to pituitary is uncertain. Some 
workers, especially the Scharrers (1937), have described, in the cells of the 
hypothalamic nuclei, particularly in the supraoptic and paraventricular, 
microscopic granules which they believe to pass into the blood and to control 
the adenohypophysis, passing either through the main blood stream, or through 
the special ‘‘ portal ’’ system of veins known to link the hypothalamus and the 
adenohypophysis (Wislocki, 1938). This suggestion does not seem to have 
met with general acceptance ; and it must continue to be regarded with some 
scepticism until the supposed substances can be shown to exert some positive 
effect on the adenohypophysis ` but this so far has not been achieved. 

A second possible route is by nervous conduction from the hypothalamus to 
the adenohypophysis, and nerve fibres have often been described purporting 
to demonstrate such innervation (Vazquez-Lopez, 1948). It is well known that 
fibres pass from the supraoptic nuclei to the neurohypophysis, but their passage 
to the adenohypophysis has been both claimed and disputed. The histological 
evidence might seem strong were it not contradicted by Uotila’s experiment 
(1939). One of the most characteristic and best-known effects of neural 
stimuli on pituitary function is the effect in the female rabbit of copulation in 
causing ovulation ; the process is mediated through the posterior columns of 
the spinal cord, to the hypothalamic nuclei, then to the adenohypophysis, 
which secretes the gonadotrophic hormones, which evoke the ovulation. 
Uotila has shown that section of the stalk of the pituitary does not free the 
pituitary from the effects of sexual sensory stimulation, so that it seems clear, 
in this case, that the stimulation passes from the hypothalamus to the adeno- 
hypophysis by some route other than a neural one through the stalk. 

Although the route or routes from hypothalamus to adenohypophysis 
are obscure, yet there is little doubt that the adenohypophysis acts as an 
important intermediary in these reactions to stress: for this reason it will be 
more convenient to discuss the actions of the adenohypophysis and the actions 
of its ‘‘ trophic "` hormones together. 

In the reactions to stress a key position is held by the corticotrophic 
hormone, for by its appearance the whole adrenal cortical system is mobilized. 
Many of the effects of the corticotrophic hormone are produced secondarily by 
the action of the activated adrenal cortex. These secondary effects will be 
referred to later. 

The primary effects of corticotrophic hormone occur, so far as is known, 
entirely within the adrenal cortex, and here its first effect was shown by Sayers, 
Sayers, Liang and Long (1946) to be a fall in the ascorbic acid and cholesterol 
contents of the cortex. This fall may be related to an output of the tor: 
steroids, since the work of Deane and Greep (1946) and of Swann (1940) 
suggests that these steroids are produced by the zona fasciculata of that gland. 
These effects occur rapidly, within an hour or two of the injection. If the 
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administration is prolonged, then after a few days there commences a steady 
hypertrophy of the adrenal cortices. 

Stress itself has also been shown by Sere. Sayers, Liang and Long (1945) 
and by Levin (1945) to cause the same fall in ascorbic acid and cholesterol in 
the adrenal cortex, confirming that one at least of the important results of 
stress is mediated by a secretion of the adenohypophysis. 

The results of stress are many and widespread. There are, of course, the 
direct and immediate results of the causative disturbance, and there are also 
the complex and later results due to the reactions developed by the body. In 
the study of these patterns of reaction the work of Selye (1937, 1942, 1946) has 
been pre-eminent. He proposed the thesis, which has gained wide acceptance, 
that the body has a mechanism for reacting to almost all types of severe general 
bodily stress, and that this mechanism, though complex, is essentially a unit 
so that a great variety of different stresses evoke only one type of response. 
Briefly, it has been found that adrenal cortical activity and, later, hypertrophy, 
regularly follow many if not all types of stress. The changes within the adrenals 
correspond exactly with the changes induced by corticotrophic hormone as 
mentioned above. But other adrenal cortical effects may also be demon- 
strated. Burns may raise the excretion of urinary cortins to several times 
their usual height (Talbot, Saltzman, Wixom and Wolfe, 1945; Talbot, 
Albright, Saltzman, Zygmuntowicz and Wixom, 1947 ` Venning and Browne, 
1947) ; surgical operation may also increase them (Venning, Hoffmann and 
Browne, 1944; Talbot, Albright, Saltzman, Zygmuntowicz and Wixom, 
1947) ` while other factors known to be capable of causing activity in the 
adrenal cortex are traumatic shock (Best and Solandt, 1940), obstetric shock 
(Matthews, 1939), ‘‘gravity’’ shock (Cole, 1944), muscular exercise (Selye, 
1937), infectious disease (Shipley, Dorfmann, Buchwald and Ross, 1946; 
Riml, 1939), haemorrhage (Feenders, 1936), and exposure to cold (Puchkov, 
1937), to name only some main factors. Were there space the list could be 
made almost as long as the list of hurts to which the body may be subjected. 

The secretion of corticotrophic hormone evokes, as we have seen, a secretion 
of adrenal cortical steroids. But there is also a reciprocal action, for Sayers 
and Sayers (1947) have shown that the adrenal cortical steroids themselves 
act on the adenohypophysis, inhibiting it from secreting more corticotrophic 
hormone. Thus, the two glands, each acting on the other, will tend to form 
a stable system, homeostatic in respect of the secretion of the adrenal cortical 
steroids. The importance of this observation will be referred to again later. 


THE EFFECTS OF ADRENAL CORTICAL STEROIDS. 


Having reviewed briefly the effects of stress and of the adenohypophysis’ 
reaction to stress, and having found that the main response is an activation of 
the adrenal cortex, we shall now turn our attention to the adrenal cortical 
steroids in their actions on the body. Their actions are manifold. Although 
the various actions are all, in the teleological sense, directed to enabling the 
body to withstand stress, yet the physical and chemical reasons for these 
actions are only beginning to be elucidated. 
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One important activity of the adrenal cortex controls gluconeogenesis and 
the deposition of glycogen in the liver : processes used by us as a basis for assay. 
It has been known since Britton and Silvette (1932) and Eggleston, Johnston 
and Dobriner (1946) that the adrenalectomized rat, when fasted, loses glycogen 
from the liver with unusual rapidity, and has difficulty in replacing it when 
protein or carbohydrate is supplied. Adrenal cortical extracts can restore the 
normal activity, but this property is possessed only by some of the steroids. 
Thus, Olson, Thayer and Kopp (1944), working with pure steroids, found that, 
as measured by their power to promote glycogen deposition, corticosterone has 
a potency of 100, 11-dehydro-corticosterone of 114, 17-hydroxy-r1-dehydro- 
corticosterone of 134, and 17-hydroxy-corticosterone of 149, while 11-desoxy- 
corticosterone and allopregnane-3, II, 17, 20, 2I-pentol were inactive. This 
pattern of potencies is very different from the pattern of potencies when 
measured by their power to maintain life. Thus, measured in mg./kg./day, 
the adrenalectomized rat needs 3:5 of corticosterone but only 0°55 of 11-desoxy- 
corticosterone, the latter being now over six times as effective as the former ; 
in the adrenalectomized dog the quantities are, respectively, 0-15 and 0-015, 
with the latter now ten times as effective as the former (Kendall, 1941, 1942 ; 
Kuizenga and Cartland, 1939 ; Kuizenga, Nelson and Cartland, 1940 ` Mason, 
1939). Other workers are agreed on the orders of the potencies as measured 
by a particular function, though their quantitative estimations often differ 
markedly. Thus, Venning and Browne (1947) found 17-hydroxy-corticosterone 
to be, not 1-3 times, but about Zo times as active in glycogen deposition as 
II- dehydro-corticosterone, while Dorfmann, Ross and Shipley (1946) estimated 
the ratio at 4 times. From these and other results there seems to be little 
doubt that the addition of the hydroxyl group at C-17 enhances these steroids 


in their glycogen-depositing activity; but this addition does not by itself ` 


confer this activity, for there are many steroids, e.g. testosterone and a-estradiol, 
which possess the group but not the activity. 11-desoxy-corticosterone is 
quite inactive in this test (Reinecke and Kendall, 1942; and above), being 
similar to the portion of the adrenal cortical extracts known as the ‘‘ amorphous 
fraction,” which also shows little or no activity in this test (Kendall, 1942), 
though both are highly active in the processes of water metabolism. .The 
inactivity in glycogen deposition of the amorphous fraction is of some impor- 
tance, as it implies that the crystalline steroids, of known constitution, must be 
the steroids actually responsible for the glycogen-depositing power of the 
original extract, and possibly of the adrenal cortex itself. We shall refer to 
this again later. 

The "work" test as used by Ingle and de Fremery, being based on the power 
of a muscle to do work, may be not unrelated to the glycogen-deposition test, 
and the parallelism of relative potencies confirms this. Ingle, for instance 
(Ingle and Kuizenga, 19454, b), found that a hydroxyl group at C-11 was 
necessary for activity in the “ work ” test, and that an additional hydroxy] 
group at C-17 enhanced the effect. 

A second activity of the adrenal cortex enables the animal to withstand 
extreme and prolonged cold ` and this has been used as basis for a method of 
assay (Selye and Schenker, 1938). But the steroids which are active in this 
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test are by no means identical with those active in glycogen-deposition. 
Dorfmann, Shipley, Ross, Schiller and Horwitt (1946), for instance, using four 
pure steroids, found their relative activities in the ‘‘ cold protection "test to 
be in the proportions: 17-hydroxy-11-dehydro-corticosterone 100, 11-dehydro- 
corticosterone 33, corticosterone 8, and r1-desoxy-corticosterone 7. Clearly 
the pattern is very different from that in glycogen-deposition. 

A third activity of the adrenal cortex regulates the activities of some 
enzymes. Outstanding in its importance has been the discovery that the 
inhibition of hexokinase by pituitary extract is intensified by adrenal cortical 
extracts, and that this inhibition, intensified or not, is released by insulin (Price, 
Slein, Colowick and Cori, 1946). The individual steroids active in this baue 
not been identified ` corticosterone, r11-dehydro-corticosterone and 17-hydroxy- 
corticosterone had no effect, so the active substances are probably in the. 
“ amorphous fraction.” Related to this discovery may be the work of Verzar’s 
school (Montigel and Verzar, 19434, b, c; Montigel, 1943), which maintains 
that the adrenal cortical steroids are primarily active in the phosphorylations. 
But their work has been much criticized and many adverse facts educed ; Vogt 
(1943), for instance, studied carbohydrate metabolism and transfer in the 
isolated intestine of the rabbit, both normal and adrenalectomized, but she 
could find, in the latter, no evidence of disturbed metabolism such as must 
have occurred had the phosphorylations been defective. Hypophysectomy, it 
is true, results in a lowered alkaline phosphatase in the serum (Li, Kalman, 
Evans and Simpson, 1946), but it has not yet been proved that this fall is related 
to the atrophy of the adrenal cortices caused by the operation. 

Those of the insulin-hexokinase system are not the only enzymes interacting 
with the adrenal steroids. Tipton (1944) has shown both that after adrena- 
lectomy there is a lowered activity of cytochrome oxidase and of cytochrome-c, 
and also that the lowered activity is restored to normal on the injection of 
adrenal cortical extracts. Again, the individual steroids responsible have not 
been identified. Nor is this the only evidence that the cortical steroids are 
concerned in the efficiency of the oxidative systems. Both Lewis, Thorn, 
Koepf and Dorrance (1942) and also Thorn, Jones, Lewis, Mitchell and Koepf 
(1942) have shown that when the adrenalectomized rat is subjected, by a low 
barometric pressure, to a reduced tension of oxygen in the tissues, the 
administration of cortical extracts increases their resistance to this stress, 
possibly by increasing the efficiency of the oxidation in the tissues. 

Another enzyme known to be related to the adrenal cortical steroids is the 
arginase of the kidney (Kochakian, 1944), but the significance of the relationship 
is at present difficult to determine. Folley and Greenbaum (1946) found that 
adrenalectomy decreases the arginase of both kidney and liver, and that this 
decrease can be corrected completely by 11-desoxy-corticosterone, and to a 
lesser extent by the C-11-oxysteroids. Similar decreases occur in the mammary 
glands, but there the decrease cannot be corrected by any of the steroids. 
There are evidently tissue, as well as chemical, specivicities. 

Though the mechanisms of the adrenal cortex are closely related to the 
defences against stress, yet the attempt to use cortical extracts as therapeutic 
agents against traumatic shock has had dubious success. Much work has been 
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done with little agreement. In the early days of the war the need for a 
successful treatment for shock was urgent. Many papers appeared claiming 
that cortical extracts gave some protection, but so many appeared reporting 
failure that in spite of the complexity of the subject it seems clear that cortical 
extracts do not directly and positively protect against shock. Among those 
who found that the injection of cortical extracts was of value were Noble and 
Collip, 1942 ; Swingle, Remington, Drill and Kleinberg, 1942; Katz, Killian, 
Asher and Perlov, 1942; Schleser and Asher, 1942; Bourque, Haterms and 
Glassco, 1943 ` Zarrow, 1942; Remington, 1943; Reiss, MacLeod and Golla, 
1943 ; Kepl, Caldwell and Oschner, 1943 ; and Lowenstein and Zwemer, 1943; 
while among those who found them of no value were Wegria, Rojas and Wiggers, 
1943; Huizenga, Brofman and Wiggers, 1943; Ingle, 1943; Winkler, Smith 
and Hoff, 1942 ; Keating, Rynearson and Power, 1942 ; Koster and Kazman, 
1942; Semmann, 1940; Ingle and Kuizenga, 1945; Swingle, Overman, 
Remington, Kleinberg and Eversole, 1943; Fowler, 1944; and Cope and 
Moore, 1944. Swingle reviewed the subject in 1944 and concluded that no 
clear effect had been demonstrated. Since then there has been no reason to 
alter this conclusion. : 

All these workers were interested primarily in the effect of the adrenal 
cortical steroids on surgical shock. Few workers seem to have studied their 
effects on other forms of stress, though their ability to fortify adrenalectomized 
animals against the stress of prolonged cold is well recognized. Pincus and 
Hoagland (1944, 1945) reported that A5-pregnenol-3(8)-one-20 improved the 
performance of human subjects to prolonged psychomotor tests, but this has 
been denied by Graham-Bryce, Bullen and Forbes (1945). 

The other effects of the adrenal cortical steroids must be passed over as 
irrelevant to our purpose, though we should not omit to note the curious fact 
that several workers have found some cortical steroids, and particularly 11- 
desoxy-corticosterone, to be anti-convulsant in action (Stainbrook, 1947; 
Spregel and Wycis, 1945 ` Kerman, 1947; McQuarrie, Anderson and Ziegler, 
1942; Selye, 1942), but this has been denied after careful examination by 
Goodman, Swinyard and Toman (1946). At present it would be premature to 
speculate on its possible significance. 


THE METABOLISM OF THE ADRENAL CORTICAL STEROIDS. 


The chemical origin of these steroids is still uncertain. The most obvious 
sources for them are cholesterol and the related bile acids, but a closer exami- 
nation of this possibility reveals difficulties. Processes of metabolic conversion 
of this type usually progress by reduction from the more highly oxidized to the 
less, yet some of the adrenal cortical steroids are known to be more highly 
oxidized than their supposed precursor. Again, a hydroxyl or keto-group at 
C-11 is possessed by many of the adrenal steroids but not by cholesterol, vet the 
introduction of such a group is difficult chemically, and has not yet been 
achieved in vilro. Quite a different source has been proposed by Reichstein 
(1937), who offered the interesting suggestion that the steroids might be formed 
by the condensation of 3-carbon carbohydrate residues, such as dihydroxv- 
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acetone or glyceraldehyde, followed by reduction. But when the possibilities 
are as wide as these, it is clear that our knowledge is small. 

The urinary cortins may be traced back with some confidence to the adrenal 
cortex, though the possibility of other sources cannot yet be entirely excluded. 
As described in a preceding section, many workers have shown that urinary 
cortins are much raised after surgical operation, trauma, burns, exposure to 
cold and other incidents known to provoke adrenal cortical activity. More 
direct evidence, however, was given by Dorfmann, Horwitt, Shipley and Abbott 
(1944) when they showed that the normal monkey excreted urinary cortins 
(demonstrated by the ‘‘ cold-protection’’ test), and that the cortins fell to zero 
after adrenalectomy. Some support was given to the thesis of the adrenal 
origin of the urinary cortins by the observation that the administration of 
adrenal cortical extract was followed by an increase in the urinary cortins. 
But perhaps the most decisive evidence is that the cortins are known to show 
several of the most characteristic pharmacological properties of the adrenal 
cortical steroids: the deposition of glycogen, the protection from cold, and 
other properties mentioned above. Thus, there seems little reason to doubt 
that most of the urinary cortins are of adrenal origin. 

That the 17-ketosteroids originate in part from the testis is well known, but 
there is also evidence that part come from the adrenal cortex. Thus, some 
17-ketosteroids have been found in the adrenal cortex itself: androstene-3(8), 
11(3)-diol-17-one, A*-androstene-3, II, 17-trione, and A‘-androstene-3, 17-dione. 
Further evidence of the adrenal origin of part of the 17-ketosteroids is provided 
by the fact that eunuchs and ovariectomized women excrete 17-ketosteroids 
in nearly normal amounts (Hirschmann, 1943); and also by the fact that 
patients with Addison’s disease excrete little or none (Fraser, Forbes, Albright, 
Sulkowitch and Reifenstein, 1944). 

Of the metabolism of the adrenal cortical steroids more is becoming known 
every year, but our knowledge is still meagre. By giving the pure steroid in 
large quantity and by isolating the excretion products, it has been shown 
(Cuyler, Ashley and Hamblen, 1940) that 11-desoxycorticosterone (I, Fig. d 
is converted into pregnane-3(«), 20(«)-diol (‘‘ pregnanediol’’) (II, Fig. 1), 
though the latter substance is also an end-product of the metabolism of pro- 
gesterone (III, Fig. 1) (Venning and Browne, 1940). Similarly it has been 
shown (Pfiffner, 1942) that 1r1-dehydro-corticosterone (IV, Fig. r) is converted 
into pregnane-3(«), 20-diol-11-one (V, Fig. 1). Other substances known to be 
derived from some of the adrenal steroids are pregnane-3(«), 17, 20-triol (VI, 
Fig. 1) (Butler and Marrian, 1937), and pregnane-3(«), 17-diol-20-one (VII, 
Fig. 1) (Butler and Marrian, 1937), though their compounds of origin are not 
known. | 

Of the 17-ketosteroids, testosterone (VIII, Fig. 1) is a well-known precursor, 
its metabolism leading to androsterone (IX, Fig. 1) (Callow, 1939), to zsoandro- 
sterone (X, Fig. 1) (Dorfmann, 1941), to dehydrozsoandrosterone (XI, Fig. 1) 
(Wolfe, Fieser and Friedgood, 1941), to 11(8)-hydroxy-androsterone (XII, Fig. 
1), and to etsocholane-3(«)-ol-r7-one (XIII, Fig. 1) (Fish and Dorfmann, 1944). 

All the last five are 17-ketosteroids, and are included in our assay. Some 
few other metabolic changes are known but are irrelevant to our purpose. 
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Fic. r.— The steroids mentioned in the text. 
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Unfortunately, what is known contributes little to our understanding of the 
metabolic problems involved in our work. The steroids which compose the 
group of “‘ urinary cortins ”’ are not yet known, but it seems clear that they 
must include compounds other than those listed above. The outstanding 
property of the urinary cortins is that they are ‘‘ sugar-active ` yet of the 
end-products described above only II has the necessary configuration of being 
ketonic at Cor Again, other urinary cortins have reducing properties, yet 
none of the end-products described above contains a group able to reduce 
alkaline copper. Of the 17-ketosteroids our knowledge is better, for, of the 
nine end-products, no less than five (IX, X, XI, XII, and XIII) are within this 
class ; and these may provide an appreciable part of the compounds reactive 
in our assay. 

The simple transformations given above state only the initial and Geh 
compounds. It is likely that many intermediate compounds exist, and that 
these intermediate compounds are chemically and metabolically related in the 
different transformations. That such interrelations may exist is exemplified 
by the fact that although 17-methyl-testosterone (XIV, Fig. 1) is not itself a 
17-ketosteroid, and is not excreted as one, yet when it is given, the excretion of 
17-ketosteroids is diminished SECH Forbes, Albright, Donaldson and 
Carroll, 1945). 

Of the fate of the adrenal cortical steroids some few facts are known. The 
changes described above tell how some of the adrenal cortical steroids pass to 
compounds of other classes and thereby lose their characteristic properties. 

The work of Vogt (1943), by showing that the blood in the suprarenal veins 
contains an amount of cortins much higher than that in the other veins, suggests 
that, after production, the destruction, or at least the disappearance, of the 
adrenal cortical steroids is rapid ; and this has been confirmed in several ways. 
There is the well-known brevity of action of the adrenal cortical extracts, 
whether given therapeutically or for animal experiment. And there is the fact, 
demonstrated in several ways, that after the injection of adrenal cortical 
steroids little can be recovered from the urine. Venning, Hoffmann and 
Browne (1944) and Harrop and Thorn (1937) recovered less than one-tenth of 
the amount injected. Talbot, Albright, Saltzman, Zvygmuntowicz and Wixom 
(1947) injected corticosterone intramuscularly at 15-60 mg. daily for three days 
but failed to recover any from the urine; and both these workers and also 
Phiffner, Vars and Taylor (1934) failed similarly with 11-desoxy-corticosterone. 
Dorfmann, Horwitt, Shiplev and Abbott (1944), as mentioned above, gave 
adrenal cortical extract and increased the urinary cortins; but the fraction 
recovered was small. 

The site of the destruction of the adrenal cortical steroids is uncertain. 
Mason and Hoffmann (1945) have shown that progesterone is inactivated by 
the liver, but the relevance of this observation to our work is uncertain. Vogt’s 
work (1943) suggests that the adrenal steroids, after their secretion into the 
blood-stream, are almost immediately absorbed by the tissues of the body, but 
their subsequent fates are unknown. 

This concludes the survey of the relationships between the adrenal cortices, 
the adrenal cortical steroids, and stress. The framework within which our 
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investigations were to proceed has been defined. The next step was to define 
our technical methods, and this necessitated a review of the methods open to us 
for the assay of the adrenal cortical steroids. These we proceed to describe 
briefly. 


METHODS FOR THE ASSAY OF ADRENAL CORTICAL STEROIDS. 


The first method to give satisfactory results was that of Pfiffner, Swingle 
and Vars (1934), who determined the amount of substance or extract necessary 
to maintain the adrenalectomized dog permanently in a healthy state. In its 
time it was invaluable, but it was time-consuming, laborious, and required 
large quantities of the test substance. It would, of course, be quite unsuitable 
for our purpose where the total quantity available was minute. The immature 
rat, adrenalectomized, was also used in a similar type of test, and the smaller 
animal required less of the test substance, but the amount required still 
remained large. 

Another method, introduced by Reinecke and Kendail (1942), was based on 
the discovery by Britton and Silvette (1932) that the adrenalectomized rat, 
when fasted, loses glycogen from the liver rapidly, and that if it is given adrenal 
cortical extract, the liver-glycogen is maintained or raised. This has proved to 
be an excellent method for assay, and has been used by us in this work. A 
number of modifications of the original method have improved both its accuracy 
and its sensitivity. A fuller discussion will be given with references later in the 
paper when we come to describe the details of our own method. 

A third method of assay, introduced by Selye and Schenker (1938), is based 
on the facts that the adrenalectomized rat, if placed in severe cold (4°C.), 
succumbs more rapidlv than the normal, and that adrenal cortical extracts can 
prolong its survival. It has been used by Dorfmann, Shipley, Schiller and 
Horwitt (1946), by Dorfmann, Horwitt and Shipley (1944), and by Venning, 
Hoffmann and Browne (1944), who demonstrated its reliability. But it needs 
large quantities of the test substance : to assav the cortins in urine, for instance, 
would require about 60 hours’ excretion for each assay. This fact makes it 
unsuitable for our purpose. 

The “ water-intoxication ` test, introduced by Kendall (1942), uses the 
facts that the adrenalectomized rat, if forcibly given water in large quantities, 
has difficulty in excreting it, and that adrenal cortical extracts will produce a 
subsequent diuresis. The method, however, is not verv sensitive. Eversole, 
Gaunt and Kendall (1942) found that the use of as many as ten rats to a test 
will scarcely detect a doubling of the dose of r1-desoxy-corticosterone. And 
Schiller and Dorfmann (1943) found that about 10 1. of urine are required to 
give enough cortins for an assay. This again renders the method unsuitable 
for our purpose. 

The “‘ muscle-work ” test was devised bv Everse and de Fremery in 1932. 
Though enthusiastically promoted by Ingle, the method has found little favour, 
and has been used by few other workers. Little is known of its reliability or of 
its sensitivity. 

For completeness we may mention some other biological methods of assay 
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which have been attempted. There is the inhibition by adrenal cortical 
steroids of the hypoglycaemic action of insulin in the normal or adrenalec- 
tomized starving animal (Selye and Dosne, 1939; Grattan and Jensen, 1940 ; 
Grattan, Jensen and Ingle, 1941). There is the exacerbation by adrenal 
cortical steroids of an existing diabetes in the partially pancreatectomized 
animal (Long, Fry and Thompson, 1938 ` Ingle, 1940, 1941 ; Kendall, 1942). 
There is the production by adrenal cortical steroids of glycosuria in the normal 
animal (Ingle, 19414, b ; Ingle, Sheppard, Evans and Kuizenga, 1945). And 
there is the enhancement by adrenal cortical steroids in the phloridzinized 
animal of the glycosuria which has been lessened by adrenalectomy (Wells and 
Chapman, 1940). 
Such are the methods used at times in the biological methods of assay. 
Some of them still hold their own because of their unique properties. But 
advancing knowledge of the steroids has enabled chemical methods, based on 
specific chemical configurations, to be devised. Such methods might be based 
on a variety of properties, but in practice most workers so far have used some 
method of extraction, followed by some application of the fact that a ketol 
side-chain at C-17 will act as a reducer. The number of steroids able to react 
in this manner is large and is not yet exactly known. Of the steroids already 
isolated from the adrenal cortex, those suitable chemically for this reduction 
are: corticosterone, 17-hydroxy-corticosterone, 11-dehydro-corticosterone, 
17-hy droxy-11-dehydro-corticosterone, 11-desoxy-corticosterone, and those 
compounds known as Reichstein’s C, D, N, P, R, S, and V. The first four of 
the compounds mentioned are known to be “‘ sugar-active.’’ On the other 
hand, the two properties, of causing chemical reduction and of causing glycogen- 
deposition, are not invariably associated. 11-desoxy-corticosterone, for instance, 
is known to be an active reducer of alkaline copper (Talbot, Saltzman, Wixom 
and Wolfe, 1945 ; Heard and Sobel, 1946), but is without effect in glycogen- 
deposition (Reinecke and Kendall, 1943; Olson, Thayer and Kopp, 1944). 
For this reason, if isolation of the pure compounds is not practicable, assays of 
adrenal cortical steroids or of urinary cortins should, so far as is possible, use a 
- variety of methods, each assaying a variety of steroids. 

The 17-ketosteroids need no discussion of their methods of assay, since 
these have been well known since the pioneer work of Callow, Callow and 
Emmens in 1939. 

The possible methods for our assays have been outlined above. But when 
we came to consider their application, certain restrictions became apparent : 
a patient secretes in one day only a small quantity of steroid material, so that 
the assays cannot require more than this quantity ; and it is also unfortunately 
true that most of the methods described are laborious and time-consuming, 
imposing, with limited staff, yet another restriction on the possibilities. 

After consideration from all points of view it was decided to attempt triple 
assavs on each patient : an assay of the 17-ketosteroids by the chemical method 
described, an assay of the ‘“‘ reducing "`" cortins by some chemical method which 
uses their reducing powers, and an assay of the “ sugar-active ` cortins by 
some development of the biological methods described above. 

The methods for the assay of 17-ketosteroids are well known and need no 
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preliminary study, but the methods for the assay of “‘ reducing ` and “ sugar- 
active ’’ cortins needed some study. 


ASSAY OF ADRENAL CORTICAL STEROIDS. 
The Effect of pH on Extraction. 


The workers first in this field extracted urine unacidified for reasons which 
then seemed adequate (Venning, Hoffmann and Browne, 1944), but the im- 
portance of the pH at which the urine was extracted was later demonstrated by 
Venning, Kazmin and Bell (1946), who showed that treatment at pH 1 extracted 
about twice the cortins obtainable without acidification. In their experiment 
urine was first extracted by ethylene dichloride without acidification, and it 
yielded cortins equivalent to 98 ug. of 17-hydroxy-11-dehydro-corticosterone. 
It was then acidified to pH 1-o and re-extracted: cortins equivalent to an 
additional 88 ug. were obtained. On allowing the same urine to stand over- 
night at room temperature still at pH r'o and extracting a third time, cortins 
equivalent to an additional 22 wg. were obtained. Daughaday, Jaffe and 
Williams (1948) have published a confirmation. 

It is known that many of the steroids are excreted in conjugated form, 
often as glucuronides, and intensive hydrolysis may be necessary to hydrolyse 
them, this being particularly true of the keto-steroids. But the cortins respon- 
sible for gtycogen-deposition and for copper reduction seem to be conjugated, 
if at all, in a form easily reversible. For it was shown by Heard, Sobel and 
Venning (1946) that if urine were acidified and then re-alkalinized before 
extraction, the yield was no more than from unacidified urine, though if 
extracted when first acidified a much larger yield could be obtained. It is 
clear, therefore, that hydrolysis of the glucuronides is not the reason for the 
success of acidification. More likely is it that the partition coefficient, being 
based on an equilibrium, is altered so as to drive more cortins into the aqueous 
phase. Here the results of Heard et al. seem decisive. 

In order to achieve the highest possible sensitivity, we have studied the 
effects of extracting the urine at pH 1-0 and at pH o since the precisely optimal 
pH does not appear to have been located. 

The pH was estimated by using methyl violet as indicator, the usual Cole- 
Onslow technique being followed. This indicator, otherwise excellent, has the 
disadvantage of being slightly unstable at these acidities, but this can be fullv 
corrected by making the comparison between standard and unknown properly 
balanced so that the actions of the acids in the standard and in the urine 
proceed simultaneously. In this way any fading, which occurs only over 
about half an hour, affects both sides equally. In addition, as acid is added to 
the urine, a corresponding amount must be added to the urine which provides 
the colour balance, since at this pH a rapid formation of urobilin occurs from 
the urobilinogen present in the urine, causing a darkening of colour. The 
addition to both sides, however, ensures that any darkening shall occur equally. 
Using these improvements on the usual technique it was found easy to adjust 
the pH to within one-tenth of a unit. Most writers state, and our experience 
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confirms, that hydrochloric and sulphuric acids are equally satisfactory. For 
uniformity we used hydrochloric throughout. 

In order to determine the optimum pH of the extraction, and as it was’ 
known that pH 1-0 was better than less alkaline urine (Venning, Kazmin and 
Bell, 1946 ` Heard, Sobel and Venning, 1946; Daughadav, Jaffe and Williams, 
1948), test extractions were made at pH 1-o and at pH o since preliminary 
tests showed that a urine more acid than pH o became too heavily tarry. 
Several test were made under various conditions. The experiment below was 
typical. 

A pooled sample of urine was adjusted to the pH required, extracted with 
one-tenth of its volume of chloroform immediately, and then extracted twice 
more. The extracts were combined, washed repeatedly with N/ro sodium 
hydroxide, washed three times with water and evaporated in vacuo at a 
temperature of 50° C. Cortins from 17} days’ total urine were dissolved in 
ethanol and administered to 12 rats intraperitoneally with glucose, following 
the methods to be described later. The results are shown in Table I : 


TABLE I.—Change of Liver-Glycogen of Adrenalectomized Rat for Cortins Extracted 
at pH 1 and pH o: 


No. of pH of Davs’ Glycogen deposited 


rats. extraction. urine. (ingm./r00 gm. rat). ` Average. 
4 e I'O ; A : 69, 38, 32, 73 a, 53 
4 : IO I ; 93, 60, 144, 82 ; 95 
4 : IO f 3 . 128, 132, 189, 165 , 153 
4 : o'o : 4 : 27 13; 2245" -23 : 2I 
4 ; 0-0 i I 45, 20, 16, 47 ; 32 
4 ; 0-0 f 3 i 30, 38, 86, 32 : 49 
* Rat died. 


The results are shown in Fig. 2. 

The improvement in sensitivity and slope of the material extracted at 
pH 1-o over that extracted at pH o-o is obvious. The statistical analysis and 
test of significance (using the method of Mather (1943)) is given in Table IT. 
The differences between the regressions, i.e., the slopes, and the means are 
statistically significant. 


Stability of the Extracted Cortins. 


The processes of extraction must not destroy even partially the cortins they 
are attempting to isolate, and knowledge of the stabilities of cortins under 
various treatments is of prime importance. We have given these matters some 
careful attention. 

Most workers have used anaerobic conditions for some stages in the processes 
for the extraction of cortins, and have usually evaporated i vacuo at tempera- 
tures not exceeding 50° or 55° C. This is surprising since Kendall showed, as 
early as 1942, that his extracts were affected neither by heating to 80° C. for 
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one hour, nor by boiling in-benzene (B.P. 80-2° C.) for one hour, nor by vigorous 
aeration at room temperature for thirty minutes at pH 7-4. Thayer (1946), 
too, found no change in his assay standards if kept at 4° C., even after eighteen 
months. 
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Fic. 2.—Responses of liver-glveogen in the adrenalectomized rat to three dose-levels of 
cortins extracted at the pH’s of 1-0 (solid circles) ane o-o (open circles). 


TABLE II.—Analvsts of Variance of Responses to Cortins. 


Variance, DF. ` Sum sq. Mean sq. Var. ratio. P. Sige. 
Common re- 

gression . I . 16448063 . 16448 . 309 . <oʻoor . * 
Between re- 

gressions. I .  52y2°563 . 5293 . IO . 0'004 i 
Between 

means . I. 205331500 . 26534 . 499 . <oʻoor . ** 
Residual . 20 . I06I7'207 . ot ww as. 8 es o 
Total , 23 . 588yT° 333 


(We shall use throughout the convenient symbolism that 


** — significant at the 1 per cent. level, 
* = significant at the 5 per cent. level, 
o = not significant.) 
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In order to be sure that our proposed method was not causing a loss of 
cortins, we investigated the effects of air and temperature in several ways in 
order to establish that our own methods were adequate in these respects. | 

Urine was extracted at pH r:o with chloroform and the extract washed with 
N 10 sodium hydroxide, and water, and evaporated down in vacuo at a tempera- 
ture of 50° C. to about r5 ml., so as to yield a batch of cortins prepared under: 
standard conditions. Sixteen portions of r ml. each were transferred to sixteen 
test-tubes, and were dried at 50° C. under a stream of nitrogen. With the 
tubes still open to the air they were placed in the refrigerator at 4° C., and were 
allowed to remain there for varying lengths of time. Finally their power to 
reduce alkaline ferricyanide was tested, any deficiency being due to previous. 
oxidation. Table III shows the averages of duplicate tests, expressed as mg. 
of glucose equivalent in reducing power to the cortins after the treatments. 
described : 


TABLE III.—Effect of Treatments on Reducing-Cortins. 


mgm. glucose: 


Treatment. equivalent. 
Tested immediately as control . : . 0°22 
Kept in refrigerator 48 hours and then St room eege 
for 24 hours ; $ : : ; : . 0°29 
Kept in refrigerator for 3 day S. i : ; i . 0°32 
e F d , ; e . 0:32 
r e e, 29 2 : e e, wie . 0:33 
au Se OF yp i e ; 2 . O31 
Kept in refrigerator for 6 days, then dissolved in chloroform 
and re-evaporated in N, O° 31 
Kept in refrigerator for 14 days, then diza ed in e n 
and re-evaporated in N, ; fae S , 072g 


The results show that, instead of decreasing, the reducing powers slowly 
increase, probably, as shown above, because of the elimination of tarry bodies. 
which are interfering with full solution of the steroids. It will also be noticed. 
that the evaporation under a stream of nitrogen caused no loss of reducing 
power. This evidence, therefore, suggests that loss by oxidation is not to be 
feared. | | 

In order to gain more assurance on this point, the experiment was extended 
to include a more drastic test. A second batch of urinary extract of cortins. 
was purified, well mixed, and was distributed equally over sixteen tubes. 
Eight of these solutions of cortins were dried under a stream of nitrogen at 
50° C. and were sealed hermetically in this gas, while the other eight were dried, 
also at 50° C., but under a stream of pure oxygen, and were then left open to- 
the air. All were then stored in the refrigerator at 4° C. After 0, 3, 7, and 
20 days in the refrigerator, pairs of tubes were tested against alkaline ferri- 
cyanide for their reducing power. The results, expressed in mgm. of equivalent 
glucose, are given in Table IV: 
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TABLE IV.—Reducing Powers of Cortins Stored Under Nitrogen 
and Under Oxygen. 


Stored in— 
ei Oy. 
0-31 0°42 
S 0-38 0°39 
( 0-49 0:43 
| 3 | 0-41 0°40 
Days stored at 4° C. 
f 0°48 0*50 
7 | 0°45 Oo: S0 
ep, hy “O38 0:39 
| 0°38 0°42 
The changes are shown in Fig. 3. 
de ü 
® 
D s o 
5 " i oo 
6 
= 
2 03 j 
v 
A 
g Lé o = stored in oxygen. 
Gi e = stored in nitrogen. 
. Ov "a 
E 
O ann nn a a ae 
5 lO I5 20 
DAYS. 


Fic. 3}— Reducing powers of cortins stored under nitrogen solid circles) and oxygen (open 
circles) for varying lengths of time. ` 


Which gas is used for drying seems to make no difference; but there is a 
tendency for the value to rise to a maximum at about the seventh day and then 
to fall. The statistical significance of these changes is decided by the analvsis 
of variance shown in Table V. 

The analysis shows decisively that a significant change occurs with time, 
and it also shows that so far as can be detected bv this experiment the two 
vases do not differ in their effect. The change with time is again probably due 
to the oxidation of tarry substances allowing a more effective solution of the 
steroids. 
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TaBLeE V.—Analysis of Variance of the Results of Table IV. 
Variance, DF. Sum sq. Mean sq. Var. ratio. P. Sigce. 
Between days (D) 3 268:25 . 89°5 . 9°55 . <o‘or . ** 
» gases (G) I. 6°00 . "Do. I'JI . >02 o 
Interaction (DG) . 3 . 4850 . ICI . 1°72 . >œ02 o 
Residual 8 . 75°00 . 9°37. 


mmc geg mmeg 


Total . . . I5 . 407°75 


As the reducing power tends to a maximum, i.e., to a level, at about one 
week after preparation, all our analyses have been conducted at about this 
time since in this way any error is minimized. 

It is concluded therefore that oxidation is not seriously to be feared, that 
temperatures of 50° C. are harmless to our cortins, and that storage at 4° C. 
changes them little. There is, therefore, evidence that our processes of assay 
will not be appreciably in error from these factors. 


Collection of Material. 


A difficulty encountered early in the investigation is that, being based on 
a 24-hour specimen, the cortin assay will be falsified if the urinary collection 
is incomplete. In the majority of the cases in our series the patient was 
co-operative and reliable. But if the patient was ambulant and not under 
continuous observation, and if the convulsive treatment made the patient 
forgetful, then the collection might be incomplete, and the institution of a more 
positive check seemed desirable. 

Such a check is provided by first estimating the amount of creatinine 
excreted in each 24-hour specimen, and then, if necessary, expressing the results 
of other assays by their relation to the quantity of creatinine excreted. Heard, 
Sobel and Venning (1946), for instance, used this method and demonstrated its 
value. Throughout this investigation, therefore, creatinine was estimated in 
all specimens as a precaution against loss. It was estimated in the usual way 
by forming its picrate, by reading the extinction coefficient of the solution in 
the photo-electric colorimeter with an Ilford 302 filter, and then by converting 
the extinction coefficient to the concentration of creatinine with the aid of a 
previously established graph. 

Before this correction can be applied, however, it is necessary to establish 
that convulsive therapy does not itself alter the excretion of creatinine. 
Although the effect of prolonged muscular activity on creatinine metabolism 
is well known, yet there is little evidence to suggest that a single convulsion 
causes an appreciable change in the amount excreted over 24 hours. In order 
to test this, our own results were searched for evidence of such change, but no 
evidence was found. We may, for instance, quote as typical the results 
obtained from two patients (H— and B—), who were fully co-operative in the 
collection of urine and who were, moreover, in bed and under continuous 
observation throughout the treatment. In these two cases, therefore, we can 
be sure that the results are not vitiated by an incomplete collection of the 
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urine. Table VI shows their excretions of creatinine (as gm.,'24 hours) in those 
24 hours in which convulsions were administered (marked ‘‘ + ’’), and also 
in those 24 hours in which they were not administered (marked ‘‘ —’’). 


TABLE VI.—E ffect of Convulsions on Creatinine Excretion. 


Patient. 


H—. B—. 

a ge SS eer 
1°58 1°65 Ek TI: O0 
1:77 1°55 I-33 1-38 
TI: OS 1°53 0:78 128 
1:35 2'00 2°26 1-10 
2°04 1°54 I-09 1°72 
0°93 1-64 0-64 1°35 
1-28 2-00 i EE I*39 
E 1°93 : 1-68 0°93 
2°00 1°39 1°44 1°54 


The mean excretions of creatinine are: 


On days with convulsions (+): 1°47 gm./24 hours. 
On days without convulsions (—): 1°50 gm./24 hours. 


The difference is small and is statistically insignificant (t = 1°27, n = 34, and 
P = 0:20). 

There is therefore no evidence that convulsive treatment is causing serious 
disturbance to the 24-hour excretion of creatinine. It may therefore properly 
be used as a check on the completeness of the collection of the urine. 


Method of Chemical Estimation. 


For the final reduction a variety of methods has been used. Talbot, 
‘Saltzman, Wixom and Wolfe (1945), Heard and Sobel (1946), and Heard, Sobel 
and Venning (1946) reduced alkaline copper, and then measured in the photo- 
electric colorimeter the blue colour produced by the reduction of arseno- 
molybdate. Daughaday, Jaffe and Williams (1948) have developed a method 
by which periodic acid reacts with the ketol side-chain at C-17 to liberate 
formaldehyde, using the reaction of Lowenstein and Zwemer (1943), which then 
develops with chromotropic acid a colour suitable for measurement in the 
colorimeter. Hemphill and Reiss (1947) used the method of Hagedorn and 
Jensen (1923). We, too have found the latter method excellent. Provided 
that the cortins are carefully freed from tarry matters, it gives accurate and 
reproducible results. 

We therefore selected the following method, which will be described 
definitively : 

The urine is collected in 24-hour batches; 5 ml. of chloroform is added 
initially if the weather is warm. The creatinine content is measured on all 
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batches as a check on the completeness of collection. The urine is acidified to 
pH Co with hydrochloric acid, and is extracted three times with one-tenth of 
its volume of chloroform. The chloroform is separated, and any emulsions 
which have formed are broken down by centrifuging and by treatment with 
anhydrous sodium sulphate. By heating 1m vacuo at a temperature thermo- 
statically controlled at 50° C., the chloroform is evaporated down to about ro ml. 
This is now washed repeatedly with 5 ml. lots of N/ro sodium hydroxide until 
no trace of phenolic substances can be extracted. After this it is washed 
three times with 5 ml. of water, and the washings back-extracted with ro ml. 
of fresh chloroform which is added to the main solvent. This is again reduced 
in volume by evaporating in vacuo at 50° C. to a few ml., which are transferred 
to an open tube. Washings ensure that the transference is complete, and the 
chloroform is driven off at 50° C. under a stream of nitrogen. The dried cortins 
are kept for one week at 4° C. They are then dissolved in 1 ml. of absolute 
ethanol, of which oe ml. is added to 10 ml. of water to which has been added 
2-0 ml. of Hagedorn- Jensen’s alkaline ferricyanide. After heating it in a boiling 
water bath for 15 minutes iodide and acid are added, and the liberated iodine 
is titrated with N/200 sodium thiosulphate in the usual manner. The calcu- 
lation is straightforward, the weight of cortins being expressed as the weight 
of glucose which is equivalent in reducing power. This simple, direct way 
of stating the facts seems to be preferable to the use of a single conversion 
factor since, as the cortins are a mixed group of substances of varying reducing 
powers and of varying molecular weights, no single conversion factor can be 
adequate. 

Having completed the survey of the assay of cortins by chemical methods, 
we now turn to the methods based on the fact that the adrenalectomized rat, 
if starved, loses quickly the glycogen from its liver, and even if given carbo- 
hydrates, has difficulty in forming new glycogen. The administration of 
certain ‘‘ sugar-active ’’ adrenal cortical steroids, however, results in a rapid 
increase of the glycogen content of the liver, and this has been used as the basis 
for a method of assay. 

But such a method of assay requires study in many details if it is to be 
accurate and reliable. We shall, therefore, proceed to study some of the 
factors which need a preliminary investigation. 


239 


The Effect of Age of Rat. 


For our purpose it was of the highest importance that our method should 
be sensitive, the reason being that the quantity of cortins excreted in a day by 
a patient is small, and the amount of experiment that can be conducted on it 
correspondingly limited. And if it is intended to estimate that quantity by 
animal assay, then the number of replicates, on which the accuracy depends, 
is similarly limited. Conversely, if a new method could be developed, more 
sensitive so that the same amount of cortins could provide material for an 
assay using a larger number of animals, then the accuracy of the assay would, 
other things being equal, be proportionately increased. 

The Reinecke-Kendall (1942) assay had originally used adult rats. Venning, 
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Kazmin and Bell (1946) had improved the sensitivity by using mice, but this 
had introduced various minor disadvantages, one of which is that the white 
rat as experimental animal is usually much superior to the mouse in its 
reliability and in providing reproducible results. For this reason the possibility 
of using the young, immature white rat was explored. 

Few workers have tested this animal for this purpose. Olson, Jacobs, 
Richert, Thayer, Kopp and Wade (1944) used a few immature rats, but being 
uninterested in the question of sensitivity, they developed the possibilities no 
further. Their data, however, show clearly that the performance of the 
immature rat was at least as satisfactory as that of the adult. 

In order to investigate the possibilities we conducted a variety of experi- 
ments, of which those given below are typical. 

(x1) Eight mature and eight immature adrenalectomized rats were injected 
with a standard preparation of adrenal cortical steroids (Eschatin), at two 
doses together with their appropriate primings of glucose, using the technique 
described below, in order to find both the size of dose needed to provoke an 
optimal deposition of glycogen, and also to find the change in the amount of 
glycogen deposited when the dose of steroids was changed in some standard 
way, in this case, doubled. The results are given in Table VII: 


TaBLE VII.—Changes of Liver-Glycogen Induced by Adrenal Cortical Extract 
in Mature and in Immature Adrenalectomized Rats. 


No. Dose of Glucose Glycogen deposited Response 
of Age. Eschatin given (ingm./roo gm. rat). Mean. to doubled 
rats. (ml.). (gm.). pp dose. 
A . Mature . I8 . o-42 . 5, 37, 14,25 . 200 | 
I7°0O 
A P . 36 . 0-60 . 57, 53, 10,28 ol"? 


4 . Immature. IB, oät . 103, 77, 70,54 . 75°9 
4. is . 3'6 . O21. IŜI, 118, 136,66 . 1253 


The increased sensitivity of the immature rats is shown clearly. Not only do 
they give a much heavier average response than the mature rats (in ratio 1 : 3-4) 
but the steepness of response to the doubled dose is increased from 17-0 to 
49*4. This increase in the steepness of response is highly favourable to the 
accuracy of the assay, for since the accuracy of assay (the ‘‘ invariance ’’) 
varies as the square of the slope, the improvement is as 1 to (49/17)2, i.e., 
approximately as I to 8. 

The doubling of the dose in the immature rats has increased the glycogen 
deposition on the average by about 49 mgm. (per 100 gm. animal). This may be 
compared with the mouse method of Venning et al. (above), which, for a 
doubled dose, increases by 29 mgm. (per I00 gm. animal). Our rat method 
is therefore not defective in sensitivity when compared with theirs. 

(2) In order to test the reliability of the base line when no cortin is given, 
nine immature were compared with nine mature rats when only saline was 
injected, all being adrenalectomized. The results are shown in Table VIII: 
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TaBLE VIII.—Basic Glycogen Contents of Livers of Mature and 
Immature Adrenalectomized Rats. 


No. of Glycogen deposited 
eae Age. (mem, (ioo gm. rat). Mean, SD, 
KR ge 
g . Mature . 4, 4,12,4,20, 3,5,43,4 >. o, 13:2. 


o . Immature. 4,8, 4,6, 4,17,7, 4,8 . 6-9 . +13°1 
The means and the standard deviations show that the immature rats compare 
not unfavourably with the mature in the regularity with which they show the 
appropriate low values. 

(3) In another series of tests, immature adrenalectomized rats were given 
adrenal cortical steroids (Eschatin) at doses of 0:25 to 2-00 ml. in order to 
explore their response to the larger doses. The results are given in Table IX: 


TABLE IX.—Glycogen Deposited at Various Dose-Levels of Adrenal Cortical 
Steroids in the Immature Adrenalectomized Rat. 


No. of Dose of Glycogen deposited (mgm./100 gm. rat). S.D. 

rats. Eschatin (ml.). Log (dose). cos 7 Mean. (mean). 
SS. 0725 . 07602. 79, 55, 46, 53, 60, 73, 66, 5I . 60 . + 4:0 
D, on0n e —O'3GI . 63, 138, 104, 44, 13, 100,178,254 . 12 . +427°4 
bn, ro o - 102, 45, 58,141,135, 79, 79,144 . 98 . 137 
Ss. 2°06 , -030I . 133, 75, 86, 128, 170, 82, 145,114 . II6 . +ŁII'9 


The results show that in this batch the response flattens out after reaching a 
level of about Jro mem. froo gm. rat. 

(4) The responses of the immature rat when tested with urinary cortins 
are similar. Thus, twelve immature adrenalectomized rats were injected with 
extracts from a pooled urine so that the doses corresponded to extracts from 
4, I or 3 days’ urine, thus testing the responses to menings of the doses. The 
results are given in Table X : - 


TABLE X.—Glycogen Deposited at Various Dose-Levels of Urinary Cortins. 


No. of Dose (extract Glycogen deposited 

SE from days’ (mgm./100 gm. rat). Mean, S.D. (mean). 
KI urine). eer, 
A, $ - 69, 38, 32, 73 . 530 . +10°5 
7 EE I 93, 60,144, 8&2 . ou, +17°8 
a 3 . 128, 132,189,165 . 153°2 . +14°4 


The results are graphed in Fig. 4, which shows the curve relating the response of 
the glycogen deposited to the logarithm of the dose. 

The line drawn has been fitted by the method of Least Squares. In this 
batch the rats have responded to the highest dese with a glycogen deposition 
of 153 mgm./r1o0o gm. rat and the regression line has been extended to that level. 

The equation of the regression line is 


Y = 105:031 D + 100°333 


Where D is the logarithm (to base ro) of the dose given. A doubling of the 
dose will therefore raise the glycogen deposition by 0'301 x 105, i.e., by 


XCV. | 20 


296 EFFECTS OF E.C.T. ON CORTIN AND KETOSTEROIDS, "April, 


32 mgm./100 gm. rat. This value is lower than that of the first experiment 
described above, but these variations are inevitable in animal assay methods. 
Both values, however, compare satisfactorily with Venning’s value ot 29. 

Use of the immature white rat (weighing 35-50 gm.) gives, therefore, a 
substantial increase in sensitivity over the use of the mature rat (weighing 


15C—200 gm.). 
The Effect of Insulin on the Assay. 


In searching for a means of improving the sensitivity of the assav, an 
attempt was made to increase the amount of glycogen deposited by the use of 
insulin, and experiments were performed in order to explore this possibility. 

In a first experiment, factorial in design, insulin at doses of 0, 0-1 and 0°5 
units was combined with adrenal cortical steroids (Eschatin) at doses of 0, 0-25 
and o-5 ml., each of the nine combinations being tested in duplicate. The 
results are given in Table XI, which shows the glycogen deposited : 


TABLE XI.—Glycogen Deposited with Combinations of Insulin 
and Adrenal Cortical Steroids. 


Insulin (units). 
ee a TM 


o oʻI O°5 

o | 45 44 40 

37 2I 18 

Eschatin (ml.) 0°25 SE d e 
7 106 35 

CS l IIO 32 IOI 


Mean . 7I 57 52 


Inspection of the means at the foot of the columns shows that the glycogen 
deposition is, if anything, lessened by insulin. Table XII shows the analvsis 
of variance of these results : 


TABLE XII.—Analvsis of Variance of the Results of Table XI. 


Variance, DF. Sum sq. Mean sq. Sigte, 
Eschatin doses 2 6632-1 : 3316 o 
Insulin doses 2 1229°8 ? 615 o 
Interaction 4 2121°9 ; 53I d 
Residual . 9 I1&50°0 S 1317 
Total . ; E ee : 218: 335 


The last column shows that the effect is not significant. It seems, therefore, 
that insulin does not increase the sensitivity. 
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Vic. 4.—Logarithmic dose-response curve of the immature adrenalectomized rat to 
cortins. Each triangle represents the mean of four animals. The regression line 
e Y = 105°:0 D + 100:3 has been added. 


The Effect of Extra Glucose. 


A fundamental improvement in the methods for the assay of the “‘ sugar- 
active ” cortins was made by Venning, Kazmin and Bell (1946) when they 
found in the adrenalectomized rat that if the liver glycogen were to be raised 
above its basic value by the administration of glucose, then the quantity of 
glucose given must exceed a “‘ threshold.” Further, they showed that if such 
a rat were given glucose at a dose adjusted in size to be just below the threshold, 
then the liver would respond with the deposition of glycogen to a dose of cortins 
much smaller than if no glucose were given. Further, the responses were more 
regular, between rat and rat, than without such “ priming ” glucose. By the 
use of this improvement, these workers were able to achieve an altogether new 
level of accuracy and sensitivity in the assay of the ‘‘ sugar-active ” cortins. 

But since they found that different strains varied much in their glucose 
requirements, and as we wished to explore the possible use of immature animals 
not tested by them, it seemed safer for us to establish our own standards, and 
this we proceeded to do. 

The priming glucose may be administered by various routes. As the in- 
jection of large quantities of glucose solution into the peritoneal cavity is a 
method well known to cause dehydration and shock (Long, 1942; Reiss, 
MacLeod and Golla, 1943), we tried the suitability of administering the necessary 
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glucose by stomach-tube. Eighteen adrenalectomized male mature fasted rats 
were therefore given glucose in solution at six dose-levels by this route, the 
whole glucose being divided into seven doses. At the end of the treatment 
the livers were removed and assayed for glycogen in the manner described 
below. The results are given in Table XIII : 


TABLE XAITI.—Glycogen Deposited after Administration of Varying 
Doses of Glucose by Stomach-tube. 


V Glycogen ceposited 
ig ee Log (dose). (Dm. 1 fou gm, rat). Mean. a 
3 o Io .  —0:9079 . 46, 48, 22 . 39 S 
3 0'21 . —0:678 . 38, 18, 61 . 39 I2 
3 0°42 .  —0'377 . 37, 58,100 . 65 IS 
3 0-84 . —0:076 . 60, 96, 59 . 72 I2 
3 1°68 . +0°225. 51, 75, 68 . 65 7 
3 3:360 . +0:526 . III, III, 70 . Oo? IO 


Evidently, within this dose-range, absorption by this route does not result 
in a clear threshold. 

As this was considered unsatisfactory, smaller doses of glucose being 
considered not sufficient to act as adequate priming, further exploration was 
made of the intraperitoneal route. If shock can be avoided, .this route of 
administration has definite advantages: there is the fact that the area of 
absorption is larger than that available in subcutaneous or intramuscular 
injection, resulting in a proportionally more rapid rate of absorption ; there is 
the fact that the lining membrane is more vascular than that of the subcutaneous 
spaces, again resulting in a more rapid rate of absorption ; and there is the fact 
that the route of absorption leads, through the portal vein, directly to the liver 
and not to the systemic organs. 

Shock is by no means a necessary sequel to intraperitoneal injection, and 
Remington (1940) has shown that glucose solution causes no symptoms if it 
does not exceed 10 ml. of 5 per cent. solution per 100 gm. of body weight. 

To find the dose of glucose required for priming our strain of rats when 
given intraperitoneally, we injected ten mature adrenalectomized male fasted 
rats intraperitoneally with glucose, the total dose being divided into seven 
parts, and injected at intervals of 45 minutes in order to allow steady absorption. 

The results are shown in Fig. 5. 

The new method shows a satisfactory separation between the insufficient 
and the sufficient doses of glucose, the threshold lying at about 0'4 gm. 

The same test was also applied to the immature rats. Twenty-five males 
and twenty females, adrenalectomized and fasted, were treated similarly except 
that the doses were reduced to a level proportionately lower. As the solutions 
in the assays would contain ro per cent. ethanol, this was included. 

The averages are shown in Fig. 6. 

It shows clearly that a threshold for glvcogen deposition in the liver occurs 
at a dose of about o: 3 gm. when given under these conditions. 
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These experiments demonstrate that a dose of about 4-0 mgm. of glucose 
per gm. of rat, administered intraperitoneally, provides a suitable priming for 
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Fic. 5.—Quantities of glycogen deposited in the mature adrenalectomized rat as the 
quantity of glucose is increased. The threshold at — o.2 is clearly shown. 
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Fic. 6.—Quantities of glycogen deposited in the immature adrenalectomized rat as the 
quantity of glucose is increased. Males == solid circles, females = open circles. The 
threshold is shown clearly. 


our strain of rats, and this dose has been confirmed by our subsequent assays. 
It has therefore been used throughout. 


300 EFFECTS OF E.C.T. ON CORTIN AND KETOSTEROIDS, App), 


Administration of Cortins. 


A variety of routes has been used bv previous workers, especially before 
it was known which was the best. 

Dorfmann, Horwitt and Shiplev (1944), investigating the properties of pure 
_ crystallized steroids, administered them by stomach-tube, but no other workers 
have followed this method, all others, so far as we are aware, having given them 
by injection, either subcutaneously, intramuscularly, or intraperitoneally. 
For the injection various solvents have been used ; solution in oil was used by 
many, until Venning and Browne (1947) demonstrated clearly the supenority 
of ro per cent. ethanol as solvent. 

Although injection intraperitoneally posesses certain advantages, yet this 
route has been used only by a minority of workers, the majority having used 
the easier subcutaneous route. As little information is available about the rate 
of absorption of cortins through the peritoneum, we proceeded to discover this 
rate by observing the amount of glycogen deposited at increasing times after 
an initial injection of adrenal cortical steroids. 

Eschatin was again used as the standard preparation. As the experiment 
required that the steroids and the priming glucose be given in one dose, and 
as the introduction of all the glucose into the peritoneal cavity in a single 
injection would cause shock (as mentioned above), we gave the steroids intra- 
peritoneally and the glucose by stomach-tube. As we were testing purely for 
a comparative effect, the difficulty mentioned earlier does not arise. 

Twelve rats, adrenalectomized, immature and fasting, were given, at zere 
hour, an intraperiteneal injection of 0-2 ml. of Eschatin and, by stomach-tube, 
ra ml. of 10 per cent. glucose in water. Immediately, i.e., at zero hour, and 
subsequently at hourly intervals, a pair of rats was killed and their livers 
assayed for glycogen in order to ascertain how the deposition of glycogen was 
progressing. 

The results are shown in Fig. 7. 

The results are unambiguous. The amount of glycogen deposited rises to 
a maximum at 3 hours after the injection and then declines. From this we 
may deduce that, as glvcogen cannot be deposited until the steroids have been 
absorbed, the major part of the steroids must have been absorbed prior to the 
peak at 3 hours. Further, there can have been little steroid absorbed after 
this time, for the glycogen content falls steeplv, instead of being maintained at 
its 3-hourly level, as would happen if further portions of the injected steroids 
continued to arrive at the liver. It seems reasonable to deduce, therefore, 
that almost all the injected steroids have reached the liver and have exerted 
their action in less than 3 hours. 

In our assays the cortins were injected in seven doses given at }-hour 
intervals, so that the total quantity was spread over 43 hours. As the animals 
were killed one hour after the last dose, it follows that four of the seven doses 
had exerted their full effect, and that only one dose, the last, is allowed less 
than 14 hours in which to act. Adequate effect has probably been achieved. 
Complete effect is, of course, not essential, since the assays are based on 2 
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Fic. 7.—Changes in liver-glycogen in the adrenalectomized immature rat after “the 
administration, at zero hour, of adrenal cortical steroids. The maximuin at 3 hours 
is clearly demonstrated. 
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comparison, which requires only that the test and the control be exactly 
balanced.) 

For these reasons, and guided by our experience, we selected the following 
method as optimal for the administration of our cortins: After storage for 
one week, in accordance with the results of the earlier experiments, the dried 
cortins were dissolved in an appropriate volume of absolute ethanol; the 
calculation is given below. An aqueous solution of glucose was then added so 
that the final solution contained ro per cent. of ethanol, was of volume sufficient 
to provide seven doses of 0-4 ml. each, and contained a total of 0-15 gm. of 
glucose, which was the usual priming dose. 

The calculations required are straightforward. The seven injections make 
a total volume of 2°8 ml. As this is to contain ro per cent. ethanol, 0:28 ml. of 
ethanol are used to dissolve the cortins. Next, as the final solution must 
contain 0-15 gm. of glucose, we can add, say, 2-0 ml. of 7-5 per cent. glucose, 
followed by 0:52 ml. of water to complete the volume. Saline was not used 
as solvent, for the solution, containing o per cent. ethanol and 5-35 per cent. 
glucose, is already hypertonic in relation to the tissues. 

This method of dissolving the cortins resulted in a solution which was clear 
or only slightly opalescent. Given intraperitoneally and warm, it was usually 
tolerated well, symptoms of shock being transient and rare. 


The Estimation of Liver Glycogen. 


The method of killing the rat is of some importance since shock, excitement, 
and the metabolic disturbances of the agonal state should all be avoided. We 
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suspected at first that there might be a serious loss of glycogen occurring in the 
interval between the killing and the destruction by heat and potash of the 
glycolytic enzymes of the liver. Glycogenolysis is known to proceed more 
slowly in the adrenalectomized rat (Eggleston, Johnston and Dobriner, 1940), 
but we preferred to obtain quantitative data about this possible source of error. 
As a preliminary test we deliberately introduced delays in order to measure 
their effects. 

An adult male rat, of weight 172 gm., was killed instantaneously by neck- 
break, and the liver excised and minced as rapidly as possible. (The necessity 
for the mincing is shown below.) After delays of known duration, weighed 
samples of the minced liver were transferred to boiling 30 per cent. potassium 
hydroxide and assayed by the method described below. Table XIV shows the 
results of the delays : 


TABLE XIV.—Glycogen Contents of Liver at Times After Death. 


Time of delay j Glycogen content 
(minutes). (em. Ion gm. liver). 
2 ; 1°84 
3 ‘ 1°82 
4 ; 1°63 
II : 1°54 


The glycogen content will be seen to be progressively falling, so that variations 
in the time of delay will be apt to introduce variations in the glycogen content. 

The sudden kill by neck-break was therefore replaced by the gentler 
method of anaesthetizing by the injection of sodium amytal. Animals falling 
under its influence showed neither fear nor excitement, but usually proceeded 
after a few minutes to go through their habitual routine prior to sleeping 

As sodium amytal was used as anaesthetic, was given intraperitoneally, and 
would thus be absorbed partly through the portal system and liver, the 
possibility arose that this substance might react or interfere chemically with 
the processes of the assay. These processes were therefore studied at each 
stage, with a known quantity of sodium amytal added, but at no stage was 
there found any evidence of interaction. 

For the estimation of liver glycogen, the method of Good, Kramer and 
Somogyi (1933) has, in our hands, proved reliable and accurate. 


17-KETOSTEROID ASSAY. 


The total 17-ketosteroid excretion was measured in our series of cases in 
order to provide further information on the metabolism of the adrenal cortical 
steroids, and especially of their end-products. 

The method used is based on that of Callow, Callow and Emmens (1939) and 
is as follows : 

From the 24-hour specimen of urine is taken 250 ml., and to this is added 25 
ml. of concentrated hydrochloric acid. The mixture is raised rapidly to the 
boiling point and is maintained there for 10 minutes. It is cooled slightly, 
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75 ml. of carbon tetrachloride are added, and the mixture is boiled under a reflux 
condenser for 20 minutes. It is then cooled, and the carbon tetrachloride 
separated. This is washed once with distilled water, once with Io per cent. 
sodium hydroxide and twice again with water. The carbon tetrachloride is 
driven off by evaporation im vacuo, the residue taken up in 4 ml. of absolute 
ethanol, and the solution filtered. 

Every few days potassium hydroxide of A.R. grade is dissolved in absolute 
ethanol, filtered in the dark, titrated and adjusted to zs N., and kept in a 
stoppered bottle out of the light at 4°C. | 

Into two tubes are placed oz ml. of the solution of ketosteroids and o-2 ml. 
of absolute ethanol as" blank.” To each is added 0-2 ml. of a 2 per cent. solution 
of dinitrobenzene (A.R.) in ethanol and oz ml. of the 2-5 N. alcoholic potash. 
After mixing, the tubes are stoppered and placed in a water bath at 25°C. 
for one hour in the dark. Then to each is added ro ml. of absolute ethanol 
and their extinction coefficients read directly, either in the Zeiss-Pulfrich 
photometer or in the photo-electric colorimeter using a green-yellow filter. 
Previous calibration with pure androsterone had determined the relations 
between extinction and concentration, and this relation is used to determine 
the weight of 17-ketosteroids in the sample. 

The survey of the methods available for assaying the sugar-active, the 
reducing cortins, and the 17-ketosteroids, is now completed ` three methods 
have been examined in some detail, and have been defined in their necessities for 
accurate and reliable results. We now proceed to the application of these 
methods to our clinical material. 


Cortin Excretion in the Hours Following a Convulston, 


Before the work could be planned one fact had to be discovered: whether 
the changes in cortin excretion, if any, occurred over minutes, over hours, or 
over days. The question was of some importance, for a method adequate for 
the demonstration of changes occurring at one rate or duration might be in- 
adequate to reveal changes occurring at other rates or durations. 

To anticipate, we have found that changes in the excretions of cortins 
occur chiefly over days rather than over hours ; so we shall first present the 
evidence, negative in character, which suggests that a single convulsion causes 
no appreciable change in cortin excretion in the succeeding few hours. 

The assay bv adrenalectomized rat needs an amount of cortin obtainable 
only from about 24 hours’ urine, so the method is not able to show any change 
of a duration less than this. But the chemical method of assay can determine 
much smaller quantities of cortins, and has been used bv us to ascertain the 
effect of the fit on cortin excretion during the few hours which follow. 

Using this method, we have measured the excretion of reducing cortins at 
two-hourly intervals throughout the day, i.e., from 8 a.m. to 8 p.m., the 
convulsion being given at 10o a.m. Further, in order to allow for the possibility 
of any diurnal trend apart from the convulsion, the results were compared with 
those found similarly but on davs on which no convulsion had been administered. 
In order to eliminate possible slow temporal changes, the days on which 
convulsions were given alternated with the control days. 
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Each two-hourly specimen was collected with care as to its completeness 
and accuracy of timing. Each was extracted separately, using the methods 
described above, and the cortins were determined chemically. 

The results are shown in Fig. 8. 
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Fic. 8.—Excretions of reducing cortins (mgin. glucose equivalent) at 2-hourlv intervals 
cn days when a convulsion was administered (open circles) compared with the excretion 
on control days (solid circles). Each value is the mean of four days’ observations. The 
arrow marks the administration of the convulsion. 


None of the six differences exceed twice their standard deviation, so there 
is no evidence for any significant change in the excretion of reducing cortins in 
the first few hours after a convulsion. 

The effects of convulsive therapy on steroid metabolism will now be 
described. Each patient will be described in turn, since the various assays are 
best related by describing their variations from day to day in each patient. 
The clinical descriptions given are very brief because we are interested primarily 
in determining the biochemical effects of the electrically-induced convulsion, 
the clinical states of the patients being of minor interest. Only if a much 
larger series of patients were available could the different biochemical responses 
be justifiably correlated with the different clinical types. 


Case I was a man aged 62, farmer by profession, who came from a healthv stock 
and had had no previous mental troubles. But a year before admission he had 
broken his arm at about the same time that a number of financial worries arose, and 
he began to find his difficulties too much for him. He became at first over-active, 
fussy, irritable and quarrelsome. Later he tended to neglect his work, to sit gazing 
in front of him, and he could hardlv be persuaded to attend to his ordinary physical 
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needs. His financial difficulties had become aggravated bv his neglect, but help 
from relatives had been given. On admission he was apathetic almost to a stupor. 
His intellect was clear but his speech was slow and casual; his chief request was to 
be left alone. No hallucinations were present, but occasional remarks suggested 
that he was not completely free from delusions. Memory was not affected. 
Convulsive therapy was commenced. He responded well from the beginning, and 
atter 12 fits was much improved. During convalescence he improved further, and 
was later able to resume work in an excellent remission. 
The results of the assays are shown in Fig. g. 


DAYS. 30 


Fic. 9.—Case I: Excretions of sugar-active cortins (upper graph), reducing cortins 
(mniddle graph), and 17-ketosteroids (lower graph) before, during, and after convulsive 
therapy whose duration is shown by the thick horizontal line. The peaks in the 
excretions of cortins, at 3 and 4 days after the onset of treatment, are clearly shown. 
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Commentary.—The excretion of the “ sugar-active ” cortins is represented. 
in Fig. g by the amount of glycogen deposited. Its most obvious feature is 
a peak occurring after the administration of the first convulsion, in this case 
at three days’ distance. This sharp rise is, however, not maintained even 
briefly but falls at once to its previous level. Here it remains,-with fluctuations, 
until a second peak occurs later in the treatment. This second peak has 
occurred in several other patients and will be discussed later. It has not 
usually been related to any definite incident in the treatment or in the patient’s 
clinical progress. 

The reducing cortins show a sharp rise in the amount excreted at five days. 
after the administration of the first convulsion. This rise is not maintained, 
and the excretion over the rest of the interval remains at about the same level 
as before the treatment. Two points may be noted specially. The peak in 
the excretion of the reducing cortins occurred about two days after the peak in 
the excretion of the ‘‘ sugar-active’’ forms. This delay, the reducing forms 
reaching a peak after the ‘‘ sugar-active’’ forms have reached theirs, has 
occurred several times in this series, and no clear example has occurred to the 
contrary. The delay suggests that the two sets of cortins consist largely of 
separate substances, for if the peaks were due to the same substances they 
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would have to rise and fall together, the differences between the methods of 
assay being quite unable to alter their timings. 

The 17-ketosteroids show neither trend nor peak, and this has been the 
usual result in this series. 


Case II was a man of 29 years, a forester by profession, and of good family 
history. He had joined the Forces in 1942 and had, for some months, served well 
and normally. But he gradually became more eccentric, developed various 
peculiar opinions, and was arrested for his unsoldierly behaviour and then sent to 
hospital. Delusions of persecution developed but his behaviour slowly improved, 
and he was discharged a year later sufficiently improved to look after himself. Four 
years later he developed an increasing depression, which was accompanied by various 
delusions of reference. He became restless, talkative, and at times incoherent. 
On admission he was suspicious, unco-operative, rather confused, and expressed 
delusions of persecution. Memory and orientation were not affected. Convulsive 
therapy was commenced, but the effect at first was small. A slow improvement 
occurred after the course was completed, and this improvement continued until he 
was discharged three months later. His condition was considered to be one of 
schizophrenia, 

The results of the assays are given in Fig. 10. 
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Fic. 10,—Case II: The same variables as in Fig. 9. The sharp response in sugear-active 
cortins at 3 days after the onset of treatment is clearly shown. 


Commentary.—The sugar-active cortins show a marked peak of excretion 
after the administration of the first convulsion, in this case occurring two days 
later. After this peak the excretion of the sugar-active cortins falls rapidly to 
a level in this case, as often, below the usual average in the untreated state. 
After this initial surge the sugar-active cortins are excreted only at an average 
level in spite of the maintenance of treatment. The final level after treatment 
seems to differ little, if at all, from the general average. 

The reducing cortins show, in their excretion, a peak similar to that shown 
by the sugar-active cortins. It occurs about two davs after the administration 
of the first convulsion, and about one day after the peak in the sugar-active 
cortins. The surge is not maintained, and the excretion returns to its previous 
devel. 
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The ketosteroids show a slow trend upwards, with two peaks at days 23 and 
31, but their significance is doubtful. 


Case III was a man aged 30, clerk, from a healthy family. He had served in 
the army during the war satisfactorily, though without distinction, but after 
demobilization he found difficulty in adapting to civilian life. About eighteen 
months before admission various vague symptoms began to appear. He felt ‘‘ out 
of sorts,” was irritable and moody. At times he would have to abandon his work 
during the day to return home. On admission he was depressed, irritable, anxious 
and querulous. He could give no particular reason for his moods, and felt that he 
must have some physical illness. Convulsive therapy was commenced, but after 
three applications he refused further treatment. His clinical response had been 
poor, and he showed little later improvement. 

The results of the assays are shown in Fig. 11. 


O DAYS. lO 20 


Fic. 11.—Case III. (Variables as in Fiz, 9.) 


Commentarv.—These results again show the tendency for the first convulsion 
to evoke a marked outpouring of sugar-active cortins. In this case the 
excretion has increased to about six times the level it showed before the appli- 
cation of the treatment. The peak occurs in the same day as the first 
convulsion ; but the peak may still be caused by the convulsion, as the assay is 
based on the urine which is passed in the 21 hours following the convulsion. 
The same earliness of response is seen in Case 9. Again it shows the usual 
rapid fall after a day or two. 

The reducing cortins also seem to have been caused to rise, though not to the 
same degree. Again they show the feature noticed in several of these cases— 
that the peaks of the excretions of the two types of cortin do not occur’ 
simultaneously. In this case the reducing cortins have risen to a maximum 
three days after the sugar-active cortins had reached theirs. Again the evidence 
scems decisive that the two types of cortin are excreted independently. 

The ketosteroids show a peak, but this can hardly be stressed, since it rests 
only on a single specimen and is not confirmed by the other patients. 
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CasE 1V was a young woman of 26 vears, shorthand-typist, whose mother had 
been certified for melancholia. She had always been shy, timid, hesitant in making 
friends, conscientious and over-scrupulous. Three years prior to admission she 
had had an attack of depression which had lasted only about a fortnight and had 
not necessitated hospitalization. A second attack began gradually some months 
before admission. She became again depressed, agitated and sleepless. O» 
admission she was deeply depressed, was apt to fall into fits of weeping, felt that 
life was impossible, and that she would never be "of any use.” Insight, memory 
and orientation were good, and there were no delusions nor hallucinations. 
Convulsive therapy was commenced and induced a rapid improvement. After six 
convulsions she refused further treatment but was already much improved. Con- 
valescence was rapid and she was discharged in a good remission. 

The results of the assays are shown in Fig. 12. 


DAYS 


Fie. 12.—Case IV. (Variables as in Fig. 9.) 


Commentary.—The sugar-active cortins show the usual peak after the 
administration of the first convulsion. But the rise is not maintained, and falls 


rapidly to the level shown before treatment. | 
The reducing cortins show a similar peak after the commencement of the 
treatment, the peak following that of the sugar-active cortins at about one day. 
The ketosteroids show neither trend nor peak. 


Case V was a young man aged 23, from a healthy family, and an officer in the 
R.A.F. He had no previous mental symptoms, but had been suttering for some 
months from increasing feelings of inferiority, of insufficiency, and of frustration. 
He was restless, worried, and unable to apply himself to his work. There wasa 
suggestion that he might be invalided from the R.A.F., and insomnia contributed 
to his difticulties. On admission his symptoms were essentially those of anxiety and 
depression, There was no evidence of delusions or of hallucinations, and insight 
was good. Convulsive therapy soon produced a considerable amelioration, and 
after 12 convulsions had been given he was convalescent. His condition steadily 
improved, and later he left the hospital having made an excellent recovery. 

The results of the assays are shown in Fig. 13. 


Commentary.—The sugar-active cortins show fairly clearly the usual peak 
after the administration of the first convulsion. Afterwards the figure shows 
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the unusual feature that the level is raised throughout the duration of the 
treatment, but falls sharply when the treatment was stopped. 

The reducing cortins show the usual peak after the administration of the 
first convulsion, the excretion being about four times as large as at the remainder 
of the period of observation. The two peaks of the sugar-active cortins 
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Fic. 13.—Case V. (Variables as in Fig. 9.) 


occurring after the first are not accompanied by any clear peak of the reducing 
cortins—again indicating their essential independence. 

The ketosteroids show, during the period of treatment, only a tendency to 
fall. They had commenced high, and the fall towards more normal values 
may be associated with the patient’s clinical improvement. It may be note- 
worthy that the reducing cortins are also rather higher in this patient than in 
most. 


Case VI was a man of 51 vears, clerk, with some history of ‘‘ nerves ” in the 
family. Hehad always been well until about six months before admission, when he 
became increasingly worried and anxious. Three weeks before admission a brother 
committed suicide, and this made him much worse. Trivialities disturbed him 
greatly, he became irritable and quarrelsome, but would also frequently burst into 
tears. His sleep became seriously impaired and he was unable to continue his work. 
On admission he was anxious and worried, showing alternately both apathy and 
depression. His intellect was unclouded and there was no evidence of delusions. 
Memory and orientation were normal and there were no hallucinations. Convulsive 
therapy was commenced. At first he showed little response, but after about the 
sixth convulsion he began to improve steadily. After completion of the treatment 
he stillshowed some residual symptoms, but he insisted on leaving and was discharged 
much improved. 

The results of the assays are shown in Fig. 14. 


Commentary.—The sugar-active cortins show a slight peak in their excretion 
two days after the administration of the first convulsion, but this is followed by 
amore obvious peak, which reaches a maximum about four days later. After 
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this initial surge the values fall to a low or moderate level in spite of the 
continuation of the treatment. 

The reducing cortins in this case show no clear evidence of any reaction to 
the treatment. It is interesting to note that the conspicuous but small peak 
on the 21st dav is preceded at two days bv another small but conspicuous peak 
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Fic. 14.—Case VI. (Variables as in Fig. 9.) 


in the excretion of the sugar-active cortins. As has been mentioned, this 
relationship has been observed several times. 

The ketosteroids show no particular trend. It may be noted that the high 
peak of sugar-active cortins, sustained over three days, is accompanied by no 
detectable change in the excretion of the ketosteroids. 


CasE VII was a man aged 55, a farmer, from a healthy family. He had had 
recurrent attacks both of depression and hypomania for fifteen years, but had 
alwavs had normal interludes. About a year ago he became depressed for a time but 
was able to continue his work at home. He was attacked by a bull during his work 
and was shaken and concussed, and this seemed to alleviate his depression for a 
time, but he relapsed. He was unable to continue his work and was sleeping badlv. 
On admission he was depressed and anxious. No delusions or hallucinations were 
observed. Intellect, memory and orientation were unimpaired. Convulsive therapy 
caused a rapid recovery, and he was later discharged in a good remission. 

The results of the assays are shown in Fig. 15. 


Commentary.—The sugar-active cortins show the usual peak after the 
administration of the first convulsion. The patient is unusual, however, in that 
the cortins show a trend upwards, the average level after the tenth dav being 
as high as the initial peak. 

The reducing cortins show a similar peak. Though not sharply distinguished 
from the adjacent values, it is nevertheless the highest value recorded. 

The ketosteroids show neither peaks nor trends. 


Case VIII wasa widow aged 60, of good family history, who had lost her husband 
a year before admission to hospital and had become the proprietress of a nursing 


1949.] BY W. R. ASHBY, M.D. 311 


IO 


O 


2 DAYS a 


Fic. 15.—Case VII. (Variables as in Fig. oi 


home. Previously her life had been healthy, but financial difficulties had added to 
her burden, and she had gradually become more depressed and anxious. Insomnia 
had developed, and she had become unable to do her work. On admission she was 
quiet, apathetic, mildly depressed and anxious Intellect, memory and orientation 
were unimpaired. There were no hallucinations and no delusions. Convulsive 
therapy was commenced and induced a rapid improvement. After the third 
application she felt so much better that she decided to resume her normal life 
forthwith. 


The results of the rather brief investigations are shown in Fig. 16. 
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Fic. 16.—Case VIII. (Variables as in Fig. 9.) 


Commentary.—The sugar-active cortins show the usual peak after the 
administration of the convulsive therapy, but in this case it does not appear 
till the fourth day, and is small in degree. 
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The reducing cortins also show a peak occurring on the same day. In this 
patient the general level of the reducing cortins was rather unusually high. 

The ketosteroids seem to show little change. Comment is restricted bv the 
brevity of the patient’s treatment and investigation. 


Case IX was a man aged 64, a solicitor’s clerk, of a healthy family. He had 
been retired from his work about four months when he became increasingly apathetic. 
He tended to sit in one chair all day, and could be persuaded only with difficulty to 
come to meals or to bed. With this there was associated an increasing anxiety. 
He began to express fears that some disaster was coming, that his savings were lost, 
that his bodily health was failing. Sleep was impaired, and he had seemed to lose 
physical vigour. On admission he was depressed and agitated. He spoke fearfully 
of the future, but could give no clear reason for his fears. His intellect, memory 
and orientation showed no impairment. No hallucinations were present. Insight 
was partial. Convulsive therapy was commenced and he improved rapidly. After 
six convulsions he was feeling altogether better and he refused to accept further 
treatment. Recovery was uninterrupted, and promised to be complete when 
he left. 

The results of the assays are shown in Fig. 17. 
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Vic. 17.—Case IX. (Variables as in Fig. 9.) 


Commentary.—The sugar-active cortins show a peak occurring on the same 
day as the administration of the first convulsion. This peak may be due to 
the convulsion, as the assay is based on the urine which is passed in the 21 hours 
following the convulsion, The case is unusual in the earliness with which the 
peak has occurred, but the same feature occurs in Case 3. 

That the peak may be a genuine response to the treatment is supported by 
the fact that the reducing cortins show a peak, more clearly marked, also 
occurring during the first day of treatment. After the peak, the reducing 
cortins fall slowly, differing in this case from the majority, where the peaks falls 
sharply. 

The ketosteroids show neither trend nor peak. 


4 


CasE X was a young man of 23, of a healthy family. He served during the 
war in the R.A.F., and was demobilized in a state of good health. After a few 
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months, spent living at home, he quarrelled with his family and went to live in 
lodgings. He gradually became apathetic, preoccupied with various minor 
troubles, and seemed unable to obtain employment. Some obsessional features 
became more marked, chiefly of a homosexual type. On admission he was apathetic, 
mildly irritable, content to sit about the ward inactive, and with no thought for the 
future. His opinions were somewhat bizarre at times, but he was not deluded. 
Memory and orientation were unimpaired. There was no evidence of hallucination. 
He was considered to be a schizophrenic of simple type. Convulsive therapy was 
commenced. A slight increase in activity occurred, but the effect was trivial and 
the course of treatment produced little change. He was investigated bv us for five 
davs prior to treatment and during the first seven days onlv of his treatment. 
The results of the assays are shown in Fig. 18. 


| 5 IO 


DAYS. 


Fic. 18.—Case X. (Variables as in Fig. 9.) 


A 


Commentary.—In this case there seems to be little to say except that the 
treatment seems, at least during the first seven days, to have produced no 
effect on the excretions of the three types of steroids. 


CasE XI was a man of 52, a school-teacher by profession, with a family history 
which included two certifications, apparently for mania. He had always been 
highly active, jovial, sociable, and a vigorous personality. Eight years before 
admission he had had a “‘ nervous breakdown,” which had been treated in his home 
and which seemed to be of depressive tvpe. Two months before admission his 
personality had again changed, and he had begun to have forebodings about the 
future, to feel that he was ‘‘ done for,” and that some crime was going to be attri- 
butedtohim. Hissleep was disturbed, he lost weight rapidly, and had spoken several 
times of suicide. On admission he was depressed and anxious. He spoke in a 
whisper of his unworthiness and of his sins. His intellect, though disturbed by his 
depression, was not impaired. Memory and orientation were normal. Hallu- 
cinations were suspected, but were not admitted. Convulsive therapy wascommenced. 
It induced so rapid an initial improvement that he seemed likely to pass into mania, 
but the treatment was continued, the over-excitement subsided, and by the end of 
the course of treatment he had made a good recovery. 

The results of the assays are given in Fig. 19. 


Commentary.—The sugar-active cortins show the usual peak, but only after 
an unusually long delay. At five days after administration of the first convulsion , 
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there is a slight elevation of doubtful significance, and a well-marked peak does 
not occur until about nine days after the first convulsion. The quantity 
excreted then shows the usual immediate return to the general level. 

The reducing cortins show little for comment. There is a slight peak 
occurring 15 days after the first convulsion, but its significance is doubtful. 

On the whole there seems to be little change. 

The ketosteroids show no trend and no clearly marked peaks. 


IOO 
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Fic. 19.—Case XI. (Variables as in Fig. 9.) 


Case XII was a man of 46, unmarried, an accounting clerk, of a healthy family. 
He had always been frail in health, and had lived a quiet and monotonous life in 
lodgings, his only interest apart from his work being in stamp-collecting, though 
here his enthusiasm was small. During the last few years he had become less 
sociable, less communicative to his fellow-workers and to his landlady, and his few 
living relatives ceased to hear from him. About two years before admission he 
started to complain to his landlady of various annoyances. His complaints 
increased in number and in bizarreness until she communicated with his relatives, 
who persuaded him to come to hospital. On admission he stated that he had 
been brought unwillingly, but made no attempt to leave. His memory and orien- 
tation were unimpaired, though he gave curious and illogical reasons for some of 
his everyday actions. No hallucinations were observed. Convulsive therapy was 
tried but seemed to add only a confusion to his other symptoms, and it was dis- 
continued after seven applications. 

The results of the assays are shown in Fig. 20. 


Commentary.—The sugar-active cortins show their usual peak after the 
administration of the first convulsion, the peak in this case occurring six days 
after it. A second peak occurred ten days later when treatment had been 
discontinued for two days, but the interpretation must here proceed with 
caution. Convulsions are given usually at intervals of two or three days, so 
that in the dav or two which follows a given convulsion there is no objective 
distinction between treatments which have, and which have not, ended, only 
the occurrence or non-occurrence of later treatments providing the distinction. 
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Fic. 20.—Case XII. (Variables as in Fig. 9.) 


For this reason the end of the treatment cannot be assigned sharply to a. 
particular day, but must be considered to be spread over several days. 

The reducing cortins show several irregular small peaks, but as none rise 
appreciably above the level which occurred before treatment was commenced 
their significance is probably small. 

The ketosteroids show no trend and no clearly defined Gates 


CasE XIII was a man aged 38, a physicist, of a healthy family. He had always 
been healthy until four days before admission, when he had received from his 
employers a presentation on the occasion of his leaving. He had attempted, in 
the presence of all the staff, to express his thanks, when he became confused, 
excited and incoherent. His condition rapidly deteriorated. On admission he 
was excited, talked incessantly, and could be controlled only with difficulty. 
He said that he was God, that his assistants were his disciples, and that Winston 
Churchill was under the bed. He was disorientated, and visual hallucinations 
were present. Convulsive therapy was commenced, and his condition started 
to improve, but the response was poor, improvement was slow, and after twelve 
convulsions he still showed some excitement and restlessness, though this fluctuated 
from day to day. 

In spite of his mania the collection of urine was accurate and complete. 

The results of the assays are shown in Fig. 21. 


Commentary.—The excretion of sugar-active cortins is anomalous. The 
treatment produces no immediate effect, but later there occurs a diminution of 
excretion extending over about eight days followed by two peaks of excretion, 
not obviously related to any cause. 

The reducing cortins show the usual peak after the administration of the 
first convulsion. Later changes are small, though there is a sharp peak at the 
21st day, preceded at one day by a peak in the sugar-active cortins. Their 
essential independence is, however, emphasized by the failure of any peak to 
occur in the reducing cortins after the obvious peak which occurs in the sugar- 
active cortins around the 28th day. 

The ketosteroids show no systematic change. 
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Fic, 21.—Case XIII. (Variables as in Fig. 9.) 


CasE XIV was a man aged 41, a farmer, of a healthy family. Six years before 
admission he had a first attack of depression with delusional ideas, but he recovered 
after a brief treatment. Two years later his symptoms began to recur. He again 
became deeply depressed, developed ideas of reference and of persecution, and was 
aurally hallucinated. After a course of electrically -induced convulsions he improved 
rapidly and was discharged after three months. 

Five years later the present attack began. His depression recurred, he attempted 
suicide, and he was readmitted with symptoms similar to those of his previous 
attack. On admission he was suffering from a throat wound which had needed 
25 stitches. He believed that the police were after him and that he was to be 
parted from his family by them. His conversation was rambling and rather 
confused. Hallucinations were present, but memory and orientation were un- 
impaired. l 

Because of the wounds in his throat convulsive therapy was delayed until 
healing was more advanced. During this interval of delay he had repeated pains in 
the left leg, though there was no sign to indicate its cause. When the throat 
wound was healed convulsive therapy was commenced. Later, just after its 
termination, a frank thrombosis developed in the deep veins of this leg, followed by 
a fever which lasted several davs. There is reason, therefore, to believe that some 
phlebitis had been present in the leg throughout the interval before the convulsive 
therapy. Because of the postponement of treatment the records prior to the 
convulsive therapy are unusually long, but their interpretation is complicated by 
the simultaneous phlebitis. 

The results of the assays are shown in Fig. 22. 


Commentary.—The sugar-active cortins frequently rise to a high level 
before the convulsive therapy has been started. These high levels have 
been seen in none of the other patients prior to treatment, and are possibly 
associated with the accompanying phlebitis. The convulsive therapy causes 
no particular increase in the excretion of the sugar-active cortins. 

The reducing cortins show no clear reaction to the convulsive therapy. 
In this patient the peaks in the types of cortins show no particular relations to 
one another in timing, again suggesting the essential independence of their 
variations. 

The ketosteroids show no trend, and only irregular variations. The low 
level which appears during the convulsive therapy is probably not of significance. 
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Fic. 22.--Case XIV. (Variables as in Fig. 9.) 


This review of the individual cases completes the statement of the results of 
the investigations. It now remains to assemble these results and to discuss 
their significance. 


DISCUSSION. 


The peaks in the excretions of the sugar-active and of the reducing cortins 
mav first be examined. Their reality can hardly be doubted. There is the 
fact that of the 14 patients, such peaks are shown by 12. There is the fact that 
of all the peaks, not one occurs in the periods of observation prior to the 
treatment (excepting only Case XIV, whose exceptional features have been 
noted). There is the fact that in many cases a peak in the sugar-active cortins 
is followed in a day or two by a peak in the reducing cortins, the reversed 
sequence never occurring ; and these two peaks are based on two methods of 
assay sufficiently different in principle to offer independent evidence. And 
there is the fact that the peaks occur more frequently in the few days after the 
first convulsion than at any other time. This relationship to the first con- 
vulsion is shown in Fig. 23 by the number of peaks that have occurred on each 
day after the first convulsion. 

The figure shows clearly both the tendency for the peaks to occur within 
about the first seven days after the first convulsion, and also their appearance 
only after the first convulsion has been given. These then, are the first features. 

A third feature, mentioned earlier, is the relationship in time between the 
peaks of sugar-active cortins and those of the reducing cortins. In every case 
where a peak of each type occurs (in Cases I, II, III, IV, V, VII, VIII, and IX) 
the two peaks either occur on the same day, or that of the reducing cortins 
follows that of the sugar-active cortins by a day or two. A reversed temporal 
order does not occur. Its significance will be discussed later. 

A fourth feature is that, although the peaks of the two types of cortins may 
be related in time, yet the frequent occasions on which they occur independently 
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show that the peaks cannot be caused by the same chemical substances. Thus 
in Case I, on the fourth day after the first convulsion, sugar-active cortins have 
passed their peak and are falling, while the reducing cortins have not vet 
started to increase. The evidence suggests then that the two methods of 
assay are measuring two sets of steroids which are not identical. 

The results for the 17-ketosteroids are soon summarized, for, excepting 
Case III, they show neither trend nor peak. And finally, the peaks in the 


W -one PEAK 
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d' 


Oo 


| 5 
DAYS. 
Fic. 23.—Twenty-nine peaks distributed according to their day of occurrence after the 


onset of convulsive therapy (marked by the arrow). The control period befcre the 


therapy is void. Eighty-six per cent. of the peaks occur within 7 days of the onset of 
treatment. 


10 


excretion of cortins, though frequent, show no tendency to be associated with 
peaks in the excretion of the 17-ketosteroids. 

This completes the summary of the direct results of the assays of the various 
steroids. A natural question to answer next is whether the results, and 
particularly the occurrences of the peaks, show correlation with the degrees 
of clinical improvement. The association is not obvious, so in Table XV the 


TABLE XV.—Clinical Improvement and Peaks tn Cortin Excretion. 


Occurrence of peak. 


Case No. Sugar-active Reducing 17-keto- eee 
cortins. cortins. steroids. 

I T SE o Sek 
II + + o + 
II 1. + +. o 

IV F + o +4 

V + + o ++ 
VI + o o + 

VII + + 0 ++ 

VIII O A- o ++ 

IX + -+ o ++ 
A O O o O 

= $ 0 o ++ 
XII + O o O 
XIII O + o o 
XIV o o o + 
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relevant facts are summarized for each patient. Whether or not a peak 
has occurred is shown by + or o, the sugar-active and the reducing cortins 
being shown separately. The degree of clinical improvement, which cannot 
be measured with precision, is shown in the classes " good, moderate, or poor ”’ 
by the signs ++, +, or o respectively. 

If we divide the fourteen patients into groups according to whether they do 
or do not show a peak in their sugar-active cortins, and also according to their 
degree of clinical improvement, we find them to be divided as in Table XVI, in 
which is also shown the same grouping for the reducing cortins. 


TaBLeE XVI.—Clinical Improvement and Peaks in Cortin Excretion. 


Peak in cortins. 


Sugar-active. Reducing. 
a me a me 
SC d i o 
f +4 7 o 6 I 
e 8 è 
Clinical 
: +. 2 I I 2 
improvement 
O : 2 2 S 2 2 


There is no satisfactory method for testing the statistical significance of a 
2 x 3 table when the numbers are too small for the X?-test, but we may obtain 
an approximation by combining the two classes ‘‘ moderate ” and "" poor.” 
We now get two tables, each 2 2, with the contents 


Cm 


7, 0; 6, I 
4, 3; 3, 4 


suitable for testing by Fisher’s exact method (1941). There are two hypotheses 
which may be used for testing the significance ; but as we do not know which 
is the true one, we may test both, and then draw our deductions. The first 
method assumes that the peaks in the two types of cortin are occurring 
independently. In this case we may combine the two tables to provide one 
table showing the occurrence of peaks generally in the two degrees of clinical 
improvement ; we get 
13, I 
7» 


Its value of P by the method quoted is 0-016. The second method assumes 
that the peaks are not entirely independent, so here we must keep the two 
tables apart ; their values of P are 0096 and 0'133 respectively. The true 
value of P lies, therefore, somewhere between about o-10 and o-o16, i.e., in the 
region of the 5 per cent. level of significance. We should therefore say that 
the results suggest that the occurrence of a peak tends to be associated with 
** good "`" clinical improvement, but that the data are not quite decisive. 

This deduction completes the statement of the results of the assavs in this 
series of patients ` they may be compared with those obtained by Hemphill, 
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MacLeod and Reiss (1942), who are, as far as we are aware, the only workers 
who have previously contributed to this subject. They examined the effects «: 
convulsive therapy on the rates of excretion of the 17-ketosteroids only. Their 
chemical method was the same as ours, but they examined their patients wie 
only—once before and once after the course of convulsive therapy. Of their 15 
patients, they considered that 9 showed a “ significant ”’ increase in the rate vf 
excretion. But as the criterion of a “‘ significant” increase was decided 
arbitrarily, with no evidence to demonstrate its validity, and as no statistical 
test of the significance was applied, it is possible that the discrepancy betwee: 
their results and ours may be less than it seems at first sight. Both sets of 
data, when combined, suggest that during and after convulsive therapy the 
excretion of 17-ketosteroids, if it changes at all, can change but slightly. 

Having reviewed the primary facts, we ma now turn to some questions 
which need discussion. 

A first question to be discussed is whether the changes in the excretions of 
the cortins may be due simply to the muscular efforts made during the conr- 
vulsion. The question mav reasonably be asked, for Venning and Kazmin 
(1946) reported that the urinary cortins were increased in soldiers after a route 
march. But the evidence seems to be against the suggestion. Contrary to 
Venning and Kazmin, no evidence of any increase after exercise was found bv 
Talbot, Albright, Saltzman, Zvgmuntowicz and Wixom (1947). Our own 
results, too, are against the suggestion. There is the obvious fact that, as 
shown in most of the graphs of the patients’ results, convulsions often fail to be 
followed by a peak: were the peaks due to the muscular effort, we would 
expect a peak after every convulsion. There is the fact that the peaks, tvpicallv, 
do not occur until a few davs after the first convulsion ` were they due to the 
muscular effort we would expect the convulsion to evoke a peak within a few 
hours. And finally, there is the fact that a direct study, reported above, of 
the excretion of the cortins in the five 2-hourly periods immediately following 
the convulsion shows no evidence for any change in the excretion of cortins 
during this time. The whole evidence, therefore, seems to be against the 
suggestion that the muscular effort is the cause of the observed peaks. 

The next question which arises is whether the peaks are the end-results of a 
secretion of corticotrophic hormone. 

We have shown earlier in the paper that there are strong reasons for thinking 
that the urinary cortins measured by our assays originate in the adrenal cortex, 
and that increases in their output reflect increases in the output of adrenal 
steroids. This being so, no stimulus for their release is known other than the 
corticotrophic hormone. Vogt (1945), it is true, has shown in the dog that the 
continued administration of adrenaline results in hypertrophy of the adrenals, 
but this occurred only after 24 davs—a delay too long to be applicable to our 
results. 

In favour of the hypothesis that the peaks are due to corticotrophic hormone 
is the fact that the time-relations of the peaks to the onset of the convulsive 
therapy are what would be expected. Although the first effects of corticotrophic 
hormone are shown in the adrenal cortex within an hour or two (Savers, Savers, 
Liang and Long, 1946), yet these are the very earliest effects; the full effect 
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develops only over several days. Thus, when pure corticotrophic hormone- 
was administered to the human being (Mason, Power, Rynearson, Ciaramelli, 
Li and Evans, 1947), some days elapsed before the urinary cortins rose to their 
maximum. Again, when the body is subjected to severe trauma, the output 
of urinary cortins has been found to rise day by day, a maximum being reached. 
at about seven days after the injury (Schenker and Stevenson, 1943). It seems. 
then that the timing of the peaks in relation to the administration of the first 
convulsion, and their evocation by corticotrophic hormone, are compatible. 

The rapid fall after the peak is also compatible with such an evocation, for 
Sayers and Sayers (1947) have shown that an increase of adrenal cortical 
steroids in the circulating blood causes inhibition at the adenohypophysis of the: 
secretion of further corticotrophic hormone. This may explain the feature, 
seen in several of the graphs of our patients’ excretions of cortins, that a peak 
is often followed by an unusually low value. 

On the other hand, the hypothesis that the peaks are the results of a sudden 
secretion of corticotrophic hormone involves at least one difficulty. The three 
types of steroids measured by our assays have been shown to rise and fall 
independently, peaks of each occurring sometimes without peaks of the others ;. 
it is difficult, therefore, to relate their peaks to a single factor. That the 
reducing cortins usually follow, by a day or two, the sugar-active cortins. 
would be explained if the adrenal cortex responded to a single stimulus with a 
sequence of activities, secreting first the sugar-active and then the reducing 
cortins. But this can hardly explain the occurrence of a peak of one type 
without any accompanying peaks of the others ; and such isolated peaks are 
too common in our series to be ignored. 

These difficulties persist only so long as we try to ascribe the evocation of 
the peaks to a single substance. If we are prepared to assume that the system 
which responds to the convulsive therapy, and which evokes the cortins, is. 
more complex than a single entity, then the difficulties disappear. There seems 
to be nothing inherently improbable in this suggestion. The pituitary secretes 
more than one hormone, and the hypothalamus contains more than one centre.. 
But our work was designed, not to explore these complex possibilities, but to. 
establish the primary facts. So further discussion must be restrained. 


SUMMARY. 


t 


The work is a study of the effects of convulsive therapy on the activities of 
the adrenal cortex. 

Three types of adrenal cortical steroids have been studied: the “ sugar- 
active ` cortins, the “ reducing ” cortins, and the 17-ketosteroids. 

Their excretion-rates have been followed in 14 patients before, and during,. 
convulsive therapy. 

It has been found that : 


(1) The usual effect of convulsive therapy is to cause a brisk out- 


pouring of adrenal cortical steroids during the first few days of the 
treatment. 
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(2) After this outpouring the activity returns to its previous leve 


even though the treatment continues. 


(3) The 17-ketosteroids show, in almost all cases, no changes in their 


excretion rate. 


(4) There is evidence suggesting that the occurrence of a bris: 
outpouring of adrenal cortical steroids is associated with a greate: 


tendency to clinical recovery. 


The significance of these results is’ discussed. 
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THE TASKS OF PSYCHIATRY. 


PRESIDENTIAL ADDRESS TO 1HE SECTION OF PSYCHIATRY OF THE ROYAL 
SOCIETY OF MEDICINE, TUESDAY, I2 OCTOBER, 1948. 


By J. R. Rees, M.D. 


It is perhaps of scme small interest that the President of the Section of 
Neurology delivered last week in this building an address on ‘‘ The Borders 
of Neurology,” and that for to-night I had chosen to speak on what is obviously 
a related topic, the ‘‘ Tasks of Psychiatry.” It is, of course, possible that 
behind this choice of our titles there may simply be a geriatric problem, for 
the President of the Section of Neurology and I worked together as members 
of the same Field Ambulance in the Battle of the Somme, just over 32 years 
ago. On the other hand, there may be more than this in it, and perhaps we 
really do need to define our fields rather more clearly and to make sure what 
our tasks are, and how we are best to meet them. In fact, I think that the 
question of the actual borders of psychiatry, as apart from its tasks, was dealt 
with quite convincingly in the Joint Report of the Royal College of Physicians, 
the B.M.A. Psychological Medicine Group and the Royal Medico-Psychological 
Association. There, in the section on the future organization of the psychiatric 
services, it says : 

‘Where psychiatry begins and ends has not been settled. With the 
development of preventive medicine, its borders will become less rather 
than more definite. The study and treatment of delinquency, for example, 
has given psychiatry an active share in criminology, and the existence 
of the maladjusted and the poorly endowed child is the obvious but not 
the only reason why education is as closely linked with psychiatry as 
psychology is with both. It is true that no branch of medicine has sharply 
defined boundaries. The surgeon may encroach on the physician's sphere ; 
the public health expert has to concern himself with engineering and 
housing. But psychiatry has less definite boundaries and marches with 
more non-medical territories than any of these. It follows that psychiatry 
must make even fuller provision for liaison than other branches of medicine, 
though its problem in this respect is fundamentally the same as theirs.” 

It is, I think, good for us to accept the fact that our borders will become less 
rather than more defined, that we are responsible for something which has such 
wide significance to the whole of our profession, and that indeed psychiatry 
is as Dr. Strauss said many years ago, ‘‘ the other half of medicine.” 

In that same report of the Royal College of Physicians there is another 
statement worth remembering; that “ psychiatry is a specialty or not a 
specialty in much the same way fundamentally as surgery and medicine are, ` 

I imagine that in this room to-day there are few, 1f any, who would disagree 
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with the concept of our necessity for liaison with non-medical groups; and we 
should certainly find agreement amongst the majority of our colleagues in the 
United States. On the other hand, many psychiatrists in other countries 
would take considerable exception to such a statement, and I have recently 
had brought to my notice how strong the opposition is at times to the concept 
of working on equal terms with men and women from other professions which 
are concerned in various aspects of the mental health field. Is this the result 
of having had less experience than we have had of work, let us sav, with the 
teams of child guidance units, where psychologists and social workers plav sù 
important and real a part, or is it something more fundamental? Are we ir 
psychiatry, and generally in medicine, somewhat unduly conscious of our status ` 
Is there some echo in this feeling of a deeper insecurity, or is it a reasoned and 
thought-out policy designed to protect the interests of the patient ? I suspect 
myself that there is a mixture of motives, but I am prepared to defend the 
policy of team work with non-medical colleagues against all comers ! 

Many of us have recently been concerned with the encouragement of inter- 
professional groups, ‘‘ multi-disciplined,’’ as the Americans like to call them, 
meeting to try and clarify their thinking about various problems of mental 
health. In this country, in America, in France, in Holland—to mention onlv 
a few of the countries—I have been made aware of doubt in the minds of some 
psychiatrists about the wisdom of such intimate collaboration. The fear has 
been expressed that psychiatry will suffer if it does not definitely play the 
dominating role or take the lead in all such activities, and from one of these 
countries I recently saw a lengthy manifesto calling attention to the inherent 
dangers in the popularization of psychiatric ideas and technique, and the 
risks of departure from scientific method in applying knowledge of the sick 
to those who are “‘ healthy,” and our experience of individuals to the study of 
groups. 

Possibly the answer to the problem lies in our acceptance of two main divi- 
sions of our interest ; that in treatment and that in prophylaxis. Even such 
a differentiation cannot, however, be absolute, for in both diagnosis and therapv 
we most of us work very closely with our colleagues who are not medically 
qualified. | 

It may perhaps help us if we see how the various specialized jobs within the 
specialty of psychiatry divide up under the different headings. 

' Our friends in France, who are responsible for organizing the first Inter- 
national Congress of Psychiatry, which is to be held in 1950, have divided 
their subject matter under various headings : 

General Psychopathology. 

Clinical Psychiatry. 

Psychiatric Anatomy and Physiology. 

Biological Therapv in Psychiatry. 

Psychotherapy, Psychoanalysis and Psychosomatic Medicine. 

Social Psychiatry. 

When I saw these large groupings of psychiatric interests it set me thinking, 
and I began putting down what seemed to be the main interests or specialties 
within the field of psychiatry. The list which follows may not be all-inclusive. 
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1. Teaching. 


We should obviously think first of teaching as a task of psychiatry, and 
Prof. Lewis, when he occupied this Chair, gave us a brilliant address on the 
whole question of psychiatric education, with which I think we all agreed. It 
is certainly clear that if the best work is to be done in any of the specialties 
within psychiatry, then there must be a sound and all-round basic education 
in our subject, following, we hope, on very much better undergraduate 
education in psychiatry. 

In considering every one of the tasks with which psychiatry may be faced 
I am taking it for granted that this question of an improved basic education, 
such as is coming about now, is one of the essentials. 

In speaking of teaching as a specialized task of psychiatry, I think we should 
recognize that either the same, or sometimes different people, have to be 
responsible for the teaching of many groups, other than medical men. The 
clinical psychologists, psychiatric social workers and sociologists will need an 
increasing amount of psychiatric time spent with them in the course of their 
training. There are many lay groups—magistrates, probation officers, chil- 
dren’s officers and children’s workers generally, Ministry of Labour officials 
and others—-who play a very important part in the preventive work for mental 
health, and they all need well thought out and well arranged training in the 
understanding of human beings which can best be supplied by psychiatrists. 

In the United States there are considerable groups of people who seem to 
have accepted the absolute necessitv of employing lay psychotherapists, and 

consequently they have the obligation to train them. Insofar as we find that 
becoming necessary here in the future, our psychiatric teachers will find 
themselves asked to take on a great deal of additional work. 


2. Treatment. 


Under this general heading there clearly are many tasks which are very 
different and which demand a good deal of specialized experience and training. 
We can list these as: 

(a) The work of diagnosis and treatment in out-patient departments, and 
general consulting work in psychiatry. 

(b) Treatment and care of psychotic patients who have to be hospitalized. 
Though there is not necessarily any very sharp division there seem to be two 
separate specialties here—that concerned with physical treatment and that 
concerned with psychological and social methods of treatment. If we assume 
that many of our hospitalized patients are to be treated analytically, following 
perhaps the experiments that are now heing made in America, then it looks 
as though rather special people with special training would be needed for this, 
and they are not very likely to be those who are most interested in the physical 
and psycho-surgical methods. 

(c) Mental deficiency or the specialized problems of subnormality. 

(d) The treatment, generally non-institutional, of the psychoneuroses by 
psychoanalysis or by other methods of psychotherapy. In this specialty one 
can, I think, safely include responsibility for group therapy. 
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(e) Child psychiatry ` It seems increasingly evident that with the growth o 
our knowledge in this field and the development of the various techniques of 
child analysis and social therapy, the child psychiatrist will become more and 
more a specialist in his own right. Child psychiatry is so important and sò 
hopeful from the community angle that it certainly deserves to have all the 
encouragement one can possibly give it to become a definite specialty with its 
own careful methods of training. 

(f) Forensic psychiatry and the care of psychopaths. It seems clear that 
a great deal of specialized training and experience is necessary in dealing with 
these problems, which cannot necessarily be handled very effectively by those 
with a general training in psychiatry. There are, I think, arguments both for 
and against the complete separation of the treatment of delinquency outside 
institutions, from other out-patient work. There are certain advantages from 
the point of view of the other patients, in a clinic that deals with neuroses, if 
the delinquent is not handled there. There is, however, a certain advantage 
to the delinquents if they are under treatment in a clinic along with those who 
are thought of as being sick rather than bad. On the whole my personal 
feeling is rather in favour of the latter course. None the less, there is a necessity 
for specialized experience in this field if effective work is to be done. 

(g) Psychosomatic medicine is perhaps hardly a specialty, yet perhaps it 
should be listed. My own hope is that much of the work of the out-patient 
psychiatrist will, in years to come, be done by general physicians, and indeed 
by general practitioners ; and particularly is this the case with the so-called 
psychosomatic disorders. None the less, there will be scope for many vears 
for much specialized work in research into and the treatment of these conditions. 

I am not quite sure whether geriatric psychiatry is or will be a specialty 
or a sub-specialty. It seems to me that it is likely to come within the province 
of the psychiatrists who are primarily interested in institutional care, though 
the men who undertake such work particularly will probably be those who 
have a special feeling for it—which not everyone will have. 


3. Psychiatric Administration. 


This perhaps concerns a small group, but in my opinion it should be regarded 
as a specialty, and should be something that is carried out only by those who 
have aptitude for it and who have worked to develop their skills. It should 
not be either a prize or a dumping ground. 

4. Research. 

Under this heading there are three main groups of research which demand 
different training and background, and probably a different personality make- 
up in the workers. 

(a) Physiological, anatomical and biochemical research. 

(b) Psychopathological research (which probably fits in with 2(d) above— 
treatment of psychoneuroses). | 

(c) Statistical research, which is very near, of course, to the tasks of public 
health and social medicine. 


1949. ] BY J. R. REES, M.D. 329 


5- Service Psychiatry. 


In one sense this is a special branch of our profession, because it lies some- 
where between the therapeutic and the preventive groupings, including much 
of both. Service psychiatry is likely always to use special techniques, and as 
with work in industry, it demands a very intimate knowledge of the social 
and working conditions of the men and women for whom it is responsible. 


6. Preventive Psychiatry. 


In the past, this work for the maintenance of mental health has tended to 
be regarded rather as a part-time occupation or hobby of those who were 
busily occupied in other branches of psychiatry, and not as a separate pro- 
fessional task needing particular experience and specialized knowledge. There 
are a good many indications that this idea has been changing of recent years, 
because the field of mental health work includes social psychiatry and all that 
comes within the field of human relations, in so far as the psychiatrist is con- 
cerned with these. The work of psychiatrists in industry will become increas- 
ingly important as they bring a dynamic point of view and their medical train- 
ing and skills into the complex industrial field. Something much more than 
the devising of selection techniques is needed, for the problems of industry 
seem very largely to be brought about by group tensions and the development 
of situations which can best be understood and clarified in terms of dynamic 
psychiatry. 

Similar problems arise in schools, in communities, in connection with public 
affairs and government agencies ; indeed, in the whole field of what the Ameri- 
cans call social issues there is a growing demand for psychiatrists to play their 
part with colleagues from other disciplines. This is work for which compara- 
tively little has been done so far in the way of training. 

The field of public education involves the addition of much experience of 
the use of the spoken and written word, and the techniques of the film, theatre, 
broadcasting and other methods of mass education. If mental hygiene in the 
past has at times over-sold itself, and at other times been ineffective, it is 
surely largely because we as psychiatrists have not taken the matter sufficiently 
seriously and gone into it with a genuine scientific approach and an enthusiasm 
comparable to that which we feel for much of our work with individual patients. 

The education of lay groups, which I referred to earlier, is certainly a part 
of the work of preventive psychiatry. Marriage guidance and the education, 
direction and encouragement of similar agencies, fall into this same field. 

Finally, the last and most neglected of our tasks in this field is that of con- 
cerning ourselves with the diagnosis and the giving of such advice as we can, 
in the widest field of group tensions, which is the field of international relations. 
We have felt ourselves ignorant—and in that we were certainly right. We 
have, however, less excuse perhaps than most people for evading these problems, 
because by our training and our experience we do know more about human 
beings and the way they work than any other group of men and women in 
modern society. 
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May I quote two sentences trom an unpublished paper by Prof. Adolf Meyer : 
"We have to be able to be at peace among the different cultures and 
religions without sacrificing what is differently cherished and worshipped. 
‘‘ How the necessarily private and personal minds can become har- 
moniously minded is one of the studies within psychiatry and in all the 
search and research of the sciences that work together on and for man. . . .” 

Here, indeed, therefore, is a formidable list of tasks which for the most part 
deserve the name of specialties within psychiatry. Many of them demand 
quite different types of personality. Interest in human relations and in neuro- 

anatomy may very likely not go together. The man who is specially expert 
at the physical methods of treating psychoses may contribute little to research 
in psychopathology and have little interest in the complex relationships of 
management and workers in industry. Each of them needs, however, a similar 
basic training ` and to me a most pleasing prospect in the new D.P.M. curricu- 
lum has always been the fourth and fifth years, which are to be devoted to 
specialization of some kind chosen by the individual. It seems to me that 
this wise suggestion is exactly what we need, because by that time the budding 
psychiatrist should have sufficient maturity to be moderately sure where he 
can be most useful and most happy, and he can set about getting his special 
training, if we can provide it for him. 

It seems to me that we do need a great many people to be something more 
than ‘‘ general purposes psychiatrists.” Sir Lionel Whitby in his recent 
Presidential Address to the British Medical Association (though I am sorry to 
say he never even mentioned the word '“ psychiatry ’’) quite obviously assumed 
that in every branch of medicine specialism and sub-specialism was essential. 
This, indeed, was part of the changing face of medicine. He says: ‘‘ Gone are 
the days of the individual general surgeon. Almost all surgeons are specialists 
in a limited field.” 

I think that probably the same applies in psychiatry, and it should be 
possible to incorporate this concept of increased specialism into the work uf 
the National Health Service. One would certainly hope that before long 
studies will be made in each Region of the exact needs of the population and of 
all the special interests and skills that are available to meet these needs in the 
psychiatric field. The Health Service, in removing the profit motive from 
medicine, removes a main difficulty in arranging the transfer of any particular 
patient to the doctor who is best able to help him, and.it should be possible 
to ensure that any psychiatrist who has particular interest and training for 
some special task should be able to be used to the best advantage within the 
Region. 

I imagine that we shall see a certain partial specialization in the different 
psychiatric units throughout the Regions. Except for the particular purposes 
of teaching I suggest that we do not want to aim at general purpose units, for 
we should certainly be dissipating our skills if we did that. 

If we accept our very wide responsibilities both within medicine and in 
our liaison with colleagues in the social sciences, we shall certainly make 
psychiatry more effective, more worth while and more attractive, so that the 
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problem of bringing in some of the best of the men and women from the medical 
schools to psychiatric service may be simplified. 

In looking back through the records of meetings of this Section in the last 
two years, if one excludes the joint meetings that we have held, we find that 
those meetings which were especially on psychopathology or psychotherapy 
have been slightly more popular than the others. There is not any great 
difference in the figures of attendances, and it is not a matter that we should 
in any way stress. The same fact emerged, however, in going through the 
forms which all Army psychiatrists completed before their demobilization 
after the recent war, when asked what branch of psychiatry they were most 
interested to follow up. Psychotherapeutic work with neurotics and what 
was vaguely called ‘‘ social psychiatry "` were the most popular choices (66 
per cent. of the total). There, again, there were many misleading factors. It 
was not a typical sample and the conditions under which these men and women 
had been working in the Army obviously predisposed them to these choices. 
It is none the less encouraging that so many people in these days are interested 
in these varied tasks of psychiatry, since it means that those who are working 
in mental hospitals and who we hope are going to be able to put in part time 
on other work outside their hospitals should be able to get training and the 
opportunity for following up their particular bent. It looks as though there 
should be no shortage of people for these difficult and rather more abstract 
tasks. I personally have no fear that psychiatrists, by and large, will be 
content to work only in their institutions and to rely on the more formal 
methods of therapy, valuable as these are. 

I suggest to you that it might be no bad thing if all of us were to consider 
what our own particular interests are, to make a list of our priorities, and then 
be prepared to let these be known to the Regional Psychiatric Committees and 
the other bodies who are surveying and planning for the development of our 
work. j 

I have a feeling of doubt about the educational facilities that we can provide 
for some people who want to and who should specialize in some of these direc- 
tions within psychiatry. Since we shall have to work with sociologists, cul- 
tural anthropologists and others as well as with psychologists in many of these 
fields, it would be well to bring them in on our training programmes and on 
our planning at a very early stage. 

The provision of special training is an important matter, because it is 
clear that even psychiatrists, like other people, prefer to deal with clear-cut 
topics in the understanding of which they are trained, rather than with the 
vaguer and more difficult subjects, such as are presented by the question of 
group tensions and international relations—to take the most extreme example. 
This was illustrated in the recent Mental Health Congress, where there was a 
marked difference between the demand for the specialized meetings on psycho- 
somatic medicine for which the R.M.P.A. made itself responsible, and the more 
difħcult problems of Nazi mentality and of displaced children which were the 
topics for the two meetings arranged by this Section. 

Of course, it may be that people are weary with their constant anxieties 
about war problems and are therefore inclined to the relative security of dis- 
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cussing specialized techniques, but I suspect it is just as much due to the fact 
that we have had comparatively little opportunity of learning about the psy- 
chiatric contribution to such problems, that there is this apparent tendency 
in psychiatric interests. 

When we first began to try and organize inter-professional discussion 
groups to discuss mental health and world citizenship, there was in this countn 
and still more in the United States, great resistance to doing anything about it 
People wanted a concrete and specific topic and became considerably anxious 
when they were asked to sit down and start tackling a vast subject which bad 
—deliberately—been left vague. In fact, as you know, a very great many of 
these groups did get down to it. They very quickly began to find that not 
only could they do much better work because they were inter-professional, but 
that they could quickly isolate some particular aspect of the topic which 
interested them and which they were competent to deal with, and as a result 
of this a great many of these groups are, without any encouragement at all 
from the centre, continuing in being, because they feel they have found some- 
thing worth while and some method of utilizing their special skills in a valuable 
way. 

The international groups which met just before the Congress and during 
it had a very similar experience, and incidentally, demonstrated the great value 
of the method of free group discussion for the resolution of tensions and anxieties. 

I wonder if in this country we take ourselves too much for granted, or 
whether it might be worth, in some modified way, following the example of 
the United States. There there is a body called the Group for the Advance- 
ment of Psychiatry. Some 150 members of the American Psychiatric Associa- 
tion, half of them ex-service psychiatrists, and including quite a number of 
the older men as well as the younger ones, have for the past two years been 
meeting very regularly and working on a number of committees, in which thev 
have dealt with almost every aspect of psychiatric theory and practice. I 
understand that some people in this country who have come across their work 
regard them as potentially dangerous! My own experience of the Group is 
that it is an extremely alive and stimulating body, which has provided a post- 
post-graduate experience for its members, which has clarified and pulled 
together a great many concepts which were very difficult, both on the clinical 
and the organizational side of psychiatry. It certainly is a group which has 
developed a tremendous momentum of its own, and I should guess that its 
effect on American psychiatry will be for good. It seems quite possible that 
our Regional groups of psychiatrists might do something, in our less intense 
British fashion, which will be comparable to this. I would expect that if 
such a movement were to be encouraged by us, a number of quite sur- 
prisingly useful and interesting developments would result from it and that 
we should do something to make our psychiatric services more effective. 

May I remind you, by the way, that our French colleagues have asked this 
Section to have discussion groups on the various topics which have been selected 
for the 1950 Conference? That is a matter upon which I think the Council 
of the Section will be very glad to have any suggestions or any offers. 

I am asking a lot of questions, because I really do not know the answers; 
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and I have a further one—as to whether in fact we should carry out our various 
tasks more effectively, and have a greater sense of unity and strength, if we 
had something like a Faculty or a Royal College of Psychiatry to further the 
development of our training and our work. 

If we believe that our training and our day-to-day experience of human 
beings gives us æ special position in regard to mental health, then we must, I 
think, be prepared to take leadership and be somewhat active in this field. 
Who is to try to solve the apparently insoluble problems in the field of inter- 
national tensions at the present moment ? Admittedly, no one of us by our- 
selves can do anything very startling to heal these breaches. None of us, so 
far as I know, has yet been called in by any of the sick nations who are involved. 
Yet I wonder if we could not have something to say about matters like the 
recent Breslau Conference. About this, one prominent man of science who 
attended wrote to the press evidently regarding it only as a tragic instance of 
political manoeuvring on the part of one country against the other. Another 
wrote pointing out that a very great deal of useful catharsis had occurred, and 
that it was a good thing to get aggression out as openly as it did come out at 
that conference of intellectuals. He said that at the end of the conference 
he felt that there was quite a degree of better understanding between the East 
and the West. 

Surely this is something about which we, as psychiatrists, should have an 
opinion. Some of us could repeat the experiment probably if we were to interest 
ourselves in some of the local political groups. Perhaps we should not have 
to go further than some of the committees or the local staff Councils, in which 
there are often considerable tensions. Is the helpful abreaction of an indivi- 
dual’s anxiety and aggression comparable to the abreaction or catharsis of a 
group ? Does it in the latter case have a similar effect ? 

Those of us who are interested in social psychiatry and who may be working 
in hospitals can, without leaving our hospitals, probably institute investigations 
of considerable importance. We not only need these days a careful social 
survey of the national health service and how it works, but we need surveys 
of our individual hospitals for the study of doctor-patient and nurse-patient 
relationships, the way in which the whole group functions, and matters of this 
sort. There have been very few studies of the kind published. I suggest that 
the field is well worth exploration, and that valuable experience could be 
gained. We should certainly increase our own personal understanding of the 
psycho-sociological factors at work ` we might find ourselves solving the nursing 
problem and also speeding up our recovery rates. 

Amongst many problems that came up recently in our attempt to study 
international communication and the art of conferring with other people, I 
was interested that from a number of sources there came a demand for the use 
of some kind of.symbolism or some method of utilizing emotion for the achieve- 
ment of the purposes of the group. They raised the issue of how far one can 
employ in a planned manner any kind of emotional appeal for what I suppose 
could be called therapeutic ends. As one person said ` ‘‘ We pay much attention 
to the conscious and the rational and leave the deeper and irrational, of which 
we talk so much, to pick up such crumbs and crusts here and there as they can.” 
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In the past people have wondered whether a democratic country could provide 
any emotional appeal or drive at all comparable to that which the Nazis 
achieved for their own ends through the Hitler Youth Movement and the other 
special organizations. The U.S.S.R. seems in some ways to have found a 
similar method of approach and an emotional appeal which we in the demo- 
cracies do not always have. We all tend to fear the appeal to emotion, or 
signs and slogans which are so easily captured for unworthy or dangerous 
ends. Is there, despite these dangers, some way in which we can and should 
utilize the symbolic and emotional appeal ? It is a very difficult and, it seems 
to me, a very important point on which we ought to be thinking. 

_ I will not read you the actual letters ` some of them would strike you, as 
they did me, as extremely comic at first sight, with their suggestion of songs 
and tunes and processions or of the use of symbols of various kinds. None 
of them were acted on, I am afraid, because of uncertainty, and I fancy that 
none of us are sure enough of our ground in this matter. It was interesting 
that some time ago, in discussing conferences, Dr. Margaret Mead said some- 
thing rather similar to me when she pointed out that any large conference 
would be more successful if it had music, flags and flowers. 

I must come back from this topic to place two or three more specitic pro- 
blems before you. Someone may already have done some work on this subject, 
but I have read nothing whatever about the emotional aspects of the country’s 
obsession with football pools. Possibly some of you have that obsession 
yourselves! A well-known London journalist, when talking to me a short 
time ago, rather startled me by saving that football pools are now the national 
substitute for religion. Since as a nation we have very largely given up the 
idea of a magical God who will look after us and provide us eventually with a 
heaven and all the appropriate fittings, people must find something else for 
themselves. Some twelve to fourteen millions (I am not sure of the number} 


of our fellow citizens apparently send in pool coupons every week. This. 


journalist’s description of the situation was that the only three days these 
people came alive at all were on Monday morning when the papers arrived 
from the pool organizers, on Wednesdays when the form had to be filled in, 
and at 5.30 on Saturday evening, when the results came through. The lure 
of the chance that they might be the winner of the big prize was what kept 
them going in an otherwise dull and purposeless world. 

If in fact this is true, and it seems as if it well might be, then we certainly 
are challenged as therapists, because it can hardly be regarded as anything 
but a psychological or a character disorder on the mass scale. As individual 
therapists we are most of us constantly concerned with seeing that our patients 
find something that makes life worth living, some kind of philosophy for them- 
selves. It ought not to be beyond our wit, in conjunction with other people 
to discover some answer to a problem of this type, if further careful investiga- 
tion showed that it did indeed exist in this form and to this extent. 

I wonder how many people here are regarding it as one of their tasks to be 
thinking about the questions of service psychiatry in case of another war. 
We have a good deal of experience, at first hand or indirectly, which should 
enable us to lay plans and make suggestions that will be of value not merely 
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to the Services but to civil defence. We ought to be able to plan in advance 
for the maintenance of the morale of the country faced by biological or atomic 
war. We ought to be thinking out what the national attitudes will be, because 
though we all hope war will not occur, we certainly should not be quite unpre- 
pared for it. 

This is a very practical and a very pressing task that we as psychiatrists 
should undertake. It is not something that can usefully be left to other 
people to think about. 

In the Hospital Regions it seems to me that these matters might very 
well be ventilated at the same time that we are considering the allocation 
and distribution of various tasks as they emerge in our own areas. In the 
recent war pure scientists, for almost the first time, became practical contri- 
butors to all kinds of projects designed to help win the war. In every branch 
of medicine clinicians turned their attention to preventive measures with great 
success. One might quote the neuro-surgeons’ painstaking work on the 
despatch rider’s helmet ` the ophthalmologists’ work on gun sights ; and the 
neurologists’ work on the internal design of tanks. We as psychiatrists did 
our fair share in all the Services. We have been going from crisis to crisis in 
this country since 1929, and we still find ourselves in that state. There still is 
the need, and a fairly urgent need, for our interest to be turning on to problems 
other than the purely clinical ones, and most of us have a contribution to make 
here. 

Finally, there is one task of psychiatry about which much is said. I heard 
about it throughout the war, and I have heard a good deal about it since the 
war; that we should “integrate psychiatry with general medicine.” I believe 
myself that this is an unreal statement ; it is most often made by those who 
have little comprehension of psychiatry and have had little contact with it. 
Sometimes clearly it is said by those who really believe that psychiatry is just 
very simple common sense and should be received back, like a prodigal, by 
General Medicine and Public Health. If one may transpose the statement, 
I would sav that the need for general medicine to integrate itself with psychiatry 
seems to me very much greater. But it certainly is one of our tasks to improve 
our contacts, to learn from and to give what help we can to our colleagues in 
every other branch of medicine. We should have a very proper respect for 
ourselves as physicians and as people who are specially concerned with human 
behaviour, and so stimulate everyone who is going into medicine and everyone 
who is practising it at the present time to a greater interest in all the manifold 
problems which are fundamentally psychiatric. 

We have, indeed, many tasks, and they are at least as difficult and respon- 
sible as those which fall to the lot of any professional group. That is why it 
is satisfactory to be a psychiatrist, for we shall certainly see our work becoming 
increasingly interesting and bearing fruit for the good of humanity and for 
the honour of medicine. 
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THE LONG-TERM RESULTS OF INJURIES OF THE HEAD. (A 
MEDICAL, ECONOMICAL AND SOCIOLOGICAL SURVEY.)* 


By G. F. Rowsotuam, B.Sc., F.R.CS., 


Newcastle-upon-Tyne. 


IN 1939 an inquiry was begun into the late results of the type of head 
injury which results from collisions on the roads, from accidents in industry 
and from falls in the home. Since penetrating injuries resulting from civilian 
accidents are extremely rare, the examples that were encountered have been 
eliminated from the final reckonings and so the following account is concerned 
entirely with the so-called closed type of injury. It must, of course, be realized 
that compounding and infection are common even in this type of injurv, 
because cranial fractures frequently run across and open into the paranasal 
air sinuses. 

The inquiry was designed to give the following information : 

1. The time elapsing before a man was able to return to work. 

2. The financial cost to the country on account of lost man-power hours 
and of the expense of hospital treatment. 

3. The percentage occurrence of post-traumatic epilepsy. 

4. The nature of the residual illness and m what way this illness prevented 
the man from living a normal life and how it affected the happiness of his 
family and dependents. 

5. Whether a man after head injury became more sensitive to the effects of 
alcohol, so that smaller quantities rendered him incapable of driving a motor 
car safely. l 

A man’s emotional and intellectual changes are neither easily recordable 
nor precisely measurable and, therefore, a simple factual answer of the questions 
set out above is not possible. By the nature of the problem some conclusions 
must be influenced by the variable factor of the observer’s methods and by his 
sociological beliefs. None the less, the symptoms must be discussed and given 
the prominence and stress that their importance seems to merit. 


METHOD. 


The logical way of carrying out a survey of the long-term results of head injuries 
would be to assess sequelae at the end of the patient's life. As this method was 
impracticable it was decided that the best thing to do was to consider only those 
patients who had received injuries to the head during or before the year 1935 ; 
that is at least five vears before the start of the inquiry. A questionnaire was 
drafted with simple questions so that the patients would be able to convey the 
required information with the least effort on their part and so throw light on the 
matter set out in the section above. Prof. John Morley very kindly put the 
facilities of the Research Laboratory at my disposal. Mrs. Kenneth Watkins also 
gave me invaluable aid in collecting and recording the data. The in-patient notes 
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of the head-injured from the year 1935 backwards until a series of 1,000 had been 
amassed were obtained. This series was obtained almost entirely from the records 
of the Manchester Royal Infirmary and the Salford Royal Hospital. Access to the 
records of outside hospitals was very kindly and freely given to us when necessary. 

After a series of a thousand consecutive hospital records had been studied, a 
questionnaire and a return stamped envelope was sent to each patient concerned. 
In spite of second letters and appeals to the police to help in tracing patients, 430 
replies only were received. The poor response was probably due partly to indolence, 
partly to the fact that townspeople are constantly changing their addresses and 
largely to the abnormal conditions of war-time. That all the patients were not 
traceable is an obvious weakness in the survey. However, as the limits of possible 
statistical errors are obvious I believe that information of medical and sociological 
value can be derived from the figures obtained. 

For various reasons I thought it necessary personally to question and examine 
93 of these cases. Of these, 60 were willing to travel; their expenses were paid 
and full examination was made in the day-room at the Manchester Royal Infirmary. 
The other 33 who were unable to travel were visited by myself in their homes and 
these visits took me as far afield as Blackburn, Bury, Bolton and Preston. Many 
whole days were spent in searching out these people, but my trouble was well 
rewarded because it was in the home that I got the deepest insight into the late 
results of head injuries. 


Length of Time from the Date of Accident to the Patient’s First Return to Work. 


Of the 430 cases, 122 were either housewives, children or people for various 
reasons not gainfully employed. The remaining 308 cases who were so occupied 
have been grouped according to the number of months that elapsed from the date 
of accident to the day they first returned to work. In each group a sub-grouping 
has also been made on the basis of the length of time each patient was unconscious, 
as this gives a measure of the physical cerebral damage inflicted at the time of 
injury. 

(a) Patients without loss of consciousness. 


(b) Se unconscious for half a day. 
(c) Be ei over one day. 
(d) Sa be over one week. 


Time Off Work (months). 


1 2 3 3-6. 6-12 Ee 
(a) 5 7 10 10 2 5 
(b) 29 30 17 18 5 5 
(c) 13 16 22 14 16 4 
(d) . 5 4 9 16 9 8 


Total . 52 ; 57 : 58 ; 58 ; 32 i 22 


(a) 4 
(b) 9 
(c). 10 
(d) 6 

Total i ; F Sg Ge 


Number of Cases Fit for Normal Life (Children, Housewives, Retired and Unemployed). 


(a). F d A . - 42 
(b). ; : i e - 33 
(c). e ! . ; . 30 
(d). $ : i e AZ 


Total ` ; ; . 122 
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During an acute illness and during convalescence a man is not only idle economi- 
cally, but costs much work to other people and expense to the country through 
hospitalization. Moreover, a man commonly breaks down after a period of work 
and is away again ill for varying periods of time. To trace a patient's working time 
from the date of injury continuously over a period of five years or more is beyond 
the scope of this survey. In the 308 cases it will be seen that 29 people did not 
work again up to the time of this survey, which means that many had been per- 
manently incapacitated for any kind of work. Of these 29 completely incapacitated 
cases 4 had received injuries to their heads which, from the physical point of view, 
must be regarded as trivial. These patients were found to be suffering from severe 
degrees of psychoneurosis of the anxiety type. 

Even in the group of the non-gainfully occupied, many encountered indirect 
economic hardships. A mother’s illness, for example, often necessitated her 
daughter’s staying away from industry to carry on in the home. Child patients 
lost their schooling certainly for as long as they were ill, but even a few months from 
school often led to the child getting a whole year behind. In some cases a head 
injury led to complete cessation of the child’s education because the parents thought 
it would be against the child’s interests to let him continue with his studies. This 
occurred particularly in the duller type of child, for whom a more prolonged course 
of education than normal was indicated, and not a shorter period at school. Return 
to work in the majority of cases was made long before the patients had made a 
complete recovery from their symptoms, such as headaches and insomnia. Further- 
more, many patients had not returned to their original employment, but were 
engaged in so-called light and sympathetic duties. In the whole group the economic 
loss, both to the familv and to the state, was very great. 


Incidence of Post-traumatic Epilepsy. 


From the questionnaire it was found that numerous cases were complaining of 
fits and fainting and dizzy attacks, but from the patient’s own description of these 
it was obvious in many cases that the attacks were not epileptic in nature. In 
48 cases only was the diagnosis of epilepsy regarded as a possibility. With one 
exception these were interviewed and examined by myself either at the Manchester 
Royal Infirmary or in the patients’ own homes. The untraced case was classified 
as non-epileptic. 

From the interview it became clear that many of the attacks complained of 
were vertiginous or in the nature of a sensation of blackness before the eyes. After 
critical consideration of each case I came to the conclusion that 11, and only 11, 
cases could be regarded as suffering from epilepsy. In every case where the diag- 
nosis of epilepsy was made it was ascertained from the patient himself and from an 
observer that there had been a period of unconsciousness during an attack. 

This brings us to the problem of what is meant by the term ‘‘ post-traumatic 
epilepsy,” and it is a very difficult one. Strictly speaking, what is meant is, in a 
brain where there is not an inherited tendency to epilepsy an injury produces such 
physical changes that the neurones on occasions discharge their energies dysrhyth- 
mically to cause neural dysfunction. If this definition were rigidly adhered to 
very few cases of epilepsy following closed head injuries could be classified as being 
post-traumatic in origin, Focal epilepsy, which we would expect to follow trauma, 
is exceedingly rare. lt must be realized, however, that the physics of head injuries 
are such that contusions of the motor cortex are rare, and this possibly explains 
why focal epilepsy is rare. Contusions of the undersurfaces of the frontal lobes 
and temporal poles of the brain, on the other hand, are common ; this may explain 
why grand mal is the common type of epilepsy resulting from head injury. 

Every brain, by means of suitable stimuli, can be set into a state of active 
epilepsy ; therefore, theoretically, in every human brain there is an inherited pre- 
disposition to epilepsy. Within most brains, however, there is what might be 
termed an anti-epileptic reserve, so that under the normal conditions of living and 
within reasonable physical and emotional stresses epilepsy does not occur. Under 
certain conditions an injury will destroy this reserve, or in other words precipitate 
an inherited tendency. At what point a tendency can become precipitated into 
activity cannot be known. Whether a patient who develops epilepsy following a 
head injury would or would not have developed epilepsy under normal stresses of 
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living cannot be known. It is obvious that in some cases where an inherited ten- 
dency is great, epilepsy can be precipitated by a less severe degree of injury than in 
others where the inherited predisposition is small. Before I classified any of the 
following cases of epilepsy as post-traumatic I made sure, as far as was possible, 
that the patient did receive an injury to his head of sufficient magnitude to produce 
physical changes and that before the accident there was no history of epilepsy or 
infantile convulsions. By neurological examination it is impossible in most cases 
to determine the presence or the exact nature of damage that results from closed 
injuries of the brain. Indeed, large meningo-cerebral scars may exist without 
clinical signs. 

The economic consequences of epilepsy in every case are considerable. For 
example, a man is precluded from driving a motor car for at least two or three 
vears and often for his life. The results in each case are conditioned by the fre- 
quency and severity of the attacks ; by the type of man suffering from them and 
by the type of work the man has todo. In the worst of my cases a man was having 
sO many severe attacks that he had become completely disheartened and was 
unemployable. On the other hand, one of my patients had three major convulsive 
seizures in the first year following the injury and then no more for six years. I 
finally traced this man to his work, where I found him on a high scaffolding. The 
penalties of epilepsy are greater than they need be because of the reluctance of 
private employers to give work to an epileptic lest he should damage himself and 
make a claim for compensation. (This is a weakness in our community which 
merits further inquiry and correction.) 

In the final review of this series of 430 cases of head injury there were 11 cases 
of epilepsy. Histories of these cases are appended. 


The Residual Illness. 


The assessment of disability resulting from obvious physical defects, such as 
unilateral blindness, deafness or hemiplegia, can be made with reasonable accuracy. 
On the other hand it is extremely difficult to determine how much a man is disabled 
by headaches or by dizziness because our judgment on these matters must depend 
on the man’s own words, on how much his illness affects his behaviour, and on the 
statement of his relatives, and such indirect measurements must necessarily lack 
precision. The main complaints of the 430 patients themselves in this series were 
of headaches, dizziness and insomnia. It is difficult to assess the significance of 
these when trying to determine how severely a man is incapacitated. 

However, the problem of the residual illness was found more complex than the 
assessment of severity and incapacitating effects of symptoms, such as headaches, 
because from the answers to the questionnaire and from personal questionings it 
was obvious that the symptoms of which the patients mainly complained could not 
satisfactorily account for so much prolonged inability to return to work and for 
so much delay in resuming normal and happy living. 

It is very doubtful whether a cerebral injury ever does or can, in fact, produce a 
psychosis. On the other hand, it is firmly believed that a psychosis can be pre- 
cipitated by a head injury in a predisposed person. Neither of these contentions, 
of course, can be proved or disproved. 

That mental deterioration can be produced by cerebral injury, by destruction 
of sufficient neurones, is obvious. Permanent and severe grades of dementia, 
however, following closed head injury of the diffuse neuronal type are very rare 
indeed ; there was one instance only in the 430 cases under consideration. Whether 
a finer grade of mental reduction is a common occurrence is uncertain. Elsewhere 
I have stated that I believe that intellectual impairment following head 
injury is rare. After my experiences in this review I am inclined to modify my views 
on this important subject. In none of the cases of the present series were forma! 
intelligence tests carried out. The reasons for this were that such testing had not 
been envisaged when this survey was planned, and that on previous occasions I had 
discovered that the head-injured co-operated so unwillingly as to vitiate the value 
of such measurements. I had, therefore, to depend for my judgments of possible 
intellectual impairments on (i) impressions gained during conversations with patients ; 
(ii) the: behaviour of patients during detailed neurological examinations; (111) on 
the attitudes of patients towards litigation; (iv) on the way patients had readjusted 
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themselves to their work and to their way of living; (v) on the views of near relatives: 
and (vi) on the comment of employers whenever such information was available. 
Apart from the one instance of dementia, I discovered that the ability to read, 
write and do simple arithmetic had not been destroyed ; this, of course, does not 
mean that the desire to read, write or reckon had not been interfered with, and often 
it had. Patients had no difficulty in following simple logical arguments and most 
were capable of shrewd comments. Many were very slow in answering questions 
and few gave straightforward answers, even to simple questions. None the less, 
when their answers did come, the answers were sound. Many patients complained 
of faults in memory, but apart from the usual pre- and post-operative periods of 
amnesia, no gross faults could be detected in this mental faculty. What the patients 
meant was that they could not memorize new experiences, but this I believe was 
an indication merely of the loss of concentration rather than an absolute ioss of 
the power of remembering. The impression in most cases was of mental slowness 
rather than of actual mental fault. 

At this point it will be helpful to sketch the clinical picture commonly met with 
in the early stages of convalescence after a moderately severe closed head injury, 
and also to describe some experiences gained in a varied and extensive practice of 
litigation ensuing from head injuries. 

Let us consider the hypothetical case of a middle-aged working man with a 
family who, ten years ago, received an injury to his head of the closed type, of such 
severity that he did not regain full consciousness until the third day. Probably 
he was kept in bed for another two or three weeks in hospital and then sent home 
to go to bed for another short period ; then he would begin to get up and about. 
At this period it would be noticed that all was not going well ; instead of trying to 
get better, the man would sit about the house all day with a fixed, miserable expres- 
sion on his face ; he would expect everything to be done for him and would have 
nothing to give in return ` he would be entirely pre-occupied with his illness, irn- 
table with his wife, intolerant of noise and peevish with his children. The thought 
of going back to work would scarcely enter his head. Moreover, he would believe 
that any kind of activity would be bad for him. He himself would complain of 
headaches, dizziness, insomnia, lack of interest, faults in memory and inability to 
concentrate. 

Neurologically, apart from the mental attitude and general loco-motor sluggish- 
ness, there would be little else to detect wrong. Sense of smell or of hearing might 
be impaired and the deep reflexes might be very active. In simple terms, there 
would be little evidence of any gross lesion in any circumscribed region of the brain. 

As the weeks went by the man’s symptoms would improve by natural processes 
and, say, after two or three months a decision would have to be made regarding the 
man’s fitness to return to work, what kind of work he would be capable of carrying 
out and at what period full recovery could be expected. It would be at this point 
that the problem of litigation would arise. 

In most instances of litigation, I formed the opinion that my patients were well 
aware of the true consequences of the injury they had received, both to themselves 
and to their families. Nearly all the patients, even when they had received a 
severe injury, were well aware of the logic of even the most intricate financial 
arguments. Indeed, if a mistake was made to their detriment they quickly noticed 
it and wanted it corrected. On the other hand, patients often were most stupid 
about, and resistant to, advice which would, if followed, in the long run have been 
beneficial to them, even in the strictly financial sense. For example, a man would 
stick out for a few hundred pounds when, by the time he got it he must have lost 
two or three times as much in wages or in other ways. Often when pressed to 
accept a settlement, which is best in a long-term sense, a patient became antagonistic 
and would show his resentment by his unreasonable suspicion. In cases where it 
was obvious that the counsellor could have nothing but the interest of his patients 
at heart he was often told that he would talk differently if the accident had happened 
to him, implying that his advice was not, after all, totally disinterested, which, in 
fact, it was. 

Even after the closest scrutiny and fortified with the awareness of the possibility, 
I rarely came to the conclusion that a man was a frank malingerer. This con- 
clusion 1 know cannot be proved, because the English way of thought precludes 
any secret investigations or spying into the way an injured man lives and reacts 


D 


1949. | BY G. F. ROWBOTHAM, F.R.C.S. 341 


in his private life. On the other hand, I was often convinced that a man was 
exaggerating his symptoms in order to gain his end, and this end was as often an 
emotional as a monetary one. Indeed, it was often obvious that a man was fully 
enjoying the fuss and sympathy his family was giving him and had no intention 
of giving up easily what to him was a great and sometimes unprecedented luxury. 
Whilst in legal conference, and when a barrister was probing the weakness of his 
case it was rare that a head-injured litigant fell down before even the fiercest barrage 
of questions. For example, a man rarely had too little or too much to say; he 
rarely got angry or flushed when pressed and would often gain a point, by just the 
correct gesture or the correct facial expression. In the witness-box of the open 
court the head-injured litigant is notoriously an excellent witness. That a man is a 
good witness, it may be claimed, indicates the genuineness of his plea. On the 
other hand, I believe it also implies that his intelligence has not been seriously 
impaired. 

The more one engages in litigation the more one is assailed with doubt in one’s 
own mind. The doctor is always asking himself whether or not a litigant is grossly 
exaggerating his symptoms and whether he will not quickly recover once he is 
properly recompensed. In simple legal terms, is the golden ointment curative ? 
What does a man do with the money of a lump sum settlement ? Does a man 
ever recover completely from a severe closed head injury and what is the nature of 
his final disability, if any ? 

Let us return to the consideration of the long term review, and see amongst 
other things if these questions can be answered satisfactorily. Immediately 
following are set out in detail the records of five patients chosen to illustrate what 
are thought to be the dominant features that characterize the residual illness. 


Negativism, 

A young man, (Mr. B—), aged 29, was traced to a house in Bolton, Lancashire. 
On arriving there I found that he had changed his address. Fortunately it was 
known that he worked at the depot of a provision store. On interviewing the 
foreman there he told me that Mr. B— did, in fact, work for him, but for some reason 
or other, which he had forgotten, the man was not at work that morning. From 
the foreman’s words and attitude it was obvious that he regarded Mr. B— as a 
man of little consequence. He gave me my patient’s new address. I knocked at 
the front door, which was slightly ajar, and getting no answer I pushed it slowly 
open and walked into the lobby and looked through an open door on the right, 
which opened into the sitting-room. Here was a coffin supported on two trestles, 
draped with a Union Jack and covered with flowers. Standing on the far side 
arranging the flowers was a young woman in tears. I apologized for coming at 
such an inopportune moment, but on telling her my mission she told me that she 
was Mrs. B— and that her husband was in the kitchen, beckoning with a shake of 
her head. On entering the kitchen I saw a young man sitting at the kitchen table 
in his shirt-sleeves. He did not rise on my entering, he did not ask who I was and 
just said, ‘‘ How do? ” He was eating a piece of fried meat, drinking tea, and smok- 
ing; the fire in the kitchen grate was big, the room was hot and the wireless was 
blurting out some syncopated melody. I turned off the wireless and then I asked 
him. who it was in the next room. “Oh,” he said, “that is my father—he died 
the other day.” I asked him if he would miss him. ‘I think I will,” he said. I 
asked him about the arrangements for the funeral and he said his wife was doing 
all that. He was obviously unaware of the emotional tension in the house; his 
attitude was just crude. On being asked about his accident he said it was a bad 
one. Asked about his job, he said his employers were good to him and let him stay 
away whenever he was not up to it, which was fairly often. Physically he was a 
good specimen. Neurologically there was nothing abnormal to be found. He 
was quite willing to strip naked and walk about the kitchen. On simple examina- 
tion there was no suggestion of frank intellectual defect. He could read and talk 
fluently. He could quickly work out simple sums and talk rationally and logically. 
He was, in fact, quite a decent and sensible type of man to talk to. He complained 
of occasional headaches and dizziness, and of fainting attacks, but it was obvious 
that none of these were seriously incapacitating him. We left on very friendly 
terms and he sat down to resume his meal, which he had placed on the hob to keep 
warm during my examination. 
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Next, I went to see his wife, and nodding towards the kitchen I gave the impres- 
sion that I thought him a “ rum sort of chap.” It was obvious, at once, by the 
wife’s expression that she thought differently. To her it was a tragedy. ‘‘ That 
is not the man I married,” she said. ‘‘ I wouldn’t have had a man like that.” 1 
mentioned that they looked comfortably off and she said that was due to help from 
her husband’s parents and from the compensation her husband had received, which 
was somewhere between two and three thousand pounds. On being pressed to 
say how her husband was different, she had great difficulty in explaining. He was 
selfish, but not in a cruel way; just in a crude sort of way. He was without 
interest, without affection and without a sense of deep responsibility, either to his 
home or to his work; he was lazy and he expected a lot from other people, but 
gave nothing himself; he rarely spoke constructively and left to himself would 
obviously have become dirty and untidy. His wife's reactions to him consisted of a 
mixture of pity, lovaltv and revulsion. Intellectuallv, the wife was well above 
the average. 

The man was not so much indifferent to his wife’s feelings as unaware of them. 
At times he was peevish and rude, but never violent. He never raved or shouted ; 
indeed, his wife said she wished at times he would. He was more like a vegetable 
than an animal. Before his injury he was a good tvpe of man. His father had a 
little business, including a shop and he was to have taken this over in the near 
future. He had become a passenger both from the economic and family point of 
view. His wife had taken over the responsibility of looking after him in every wav. 
Moreover, an economic descent was soon inevitable, but this was not going to worry 
him. The man had virtually entered a negative state. His injury had occurred 
six vears previously and had been so severe that he had not gained consciousness 
till some time in the third week. 


Laziness. 

Mr. C— was a man aged 45. Before his accident, which occurred several years 
ago, he had been a casual labourer. He had often been out of work because of 
unemployment, but was always keen to accept work when it was available. I was 
able to discover from a council authority that his working record had been good 
and that the man himself had been regarded as a good workman. He was injured 
while working on the road by a passing motor-car. The man was rendered un- 
conscious immediately at the time of the accident and was removed by ambulance 
to the neighbouring hospital, where he was admitted as an in-patient and detained 
for three weeks. He was in semi-coma for 12 hours. The skull was fractured. 
but there were no serious injuries elsewhere in the body. When I first saw him 
five years later he told me he had not done a day's work since his accident and had 
never even tried to do so. He stated quite frankly that he believed that his accident 
had incapacitated him permanently even for the lightest form of employment. He 
had, in fact, refused all offers of ight emplovment. He lived partly on his weeklv 
compensation and partly on the Public Assistance Committee, and intended to dv 
this for the rest of his life. He was a man ofa slight, wiry build. 

Neurologically 1 could not detect a single abnormal sign. Intellectually I could 
not demonstrate anv frank impairment and his wife thought that there was nothing 
wrong mentally. On the other hand, the man himself stated he was quite incapable 
of thinking clearly. He complained of loss of cencentration, faults in memory, 
dizziness, headaches and irritability. However, none of his own complaints pre- 
vented him going out each day to the park, to his club and to the public house. 
He was quite generous to his wife financially and was quite interesting when re- 
counting what he had been doing during the day. I came to the conclusion that 
this man was perfectly capable of carrying out a reasonable day’s hard work: 
indeed, it was my conviction that the man’s disability was laziness. I made it 
clear to the man that it was my belief that he was lazy. This opinion did not 
anger him; he merely smiled and answered that he wished me no ill, but if by 
chance I did meet with a similar accident to my head I would change my opinion 
about him. 


Emotional Labiltty. 
Mr. J— received an injurv to his head in 1932 which rendered him unconscious 
for 24 hours and confused for several days. He was detained in hospital for 2} 
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weeks. His skull had been fractured and as far as can be judged he had received 
an injury to his brain of medium severity of the diffuse neuronal type. On his 
return home he complained of headaches, dizziness and inability to sleep. Later 
he became aware of a sense of dizziness in himself that prevented him from con- 
centrating on a single job for more than a few minutes at a time. Then he began to 
complain of faults in memory and of loss of interest. This information was forth- 
coming from his wife, who was a particularly intelligent woman. 

Three months after his injury he returned to his work which was of a clerical 
nature. The office staff was kind to him and gave him a warm and sympathetic 
welcome. Soon he was able to carry out his full duties, but was under an enormous 
Strain the whole time. Occasionally, for no special reason, he would burst into 
tears to the embarrassment of the rest of the office staff. He was extremely sensi- 
tive to any remark that was made about him. The silliest and most trivial joke 
might cause him to laugh inordinately. At home his behaviour was even more 
unbalanced than when at his work. One hour he would be whistling and singing 
about the house and the next he would be weeping and moaning about his future. 
He was irritable, but not actually bad tempered. The man stated that everything 
seemed to affect him emotionally one way or the other. On the whole he was 
unhappy. He himself was well aware of his own emotional lability and it upset 
him very much. His wife’s reaction was that of anxiety. Before his accident her 
husband was normal in every way. Now she felt that he had become emotionally 
unsound. There was no deterioration of his work at the office. Neurologicallv, 
apart from a general increase in the deep reflexes, there were no abnormal physical 
signs detectable. 


lL nhappiness. 

This account concerns a man, aged 45, who was injured five years ago, when he 
received an injury to his brain that rendered him unconscious for 1} days. 

Before the accident he was a draper by trade. He started in a small shop ina 
back street, but by dint of careful working he had soon established a flourishing 
business in the main street. He was, his doctor told me, always the fussy little 
tvpe of man, but always very courteous and very correct in his manner. If anv- 
thing, he was little obsequious. On the other hand, he was a diligent worker, 
giving a great deal of care to the details of his business. Also, he was ambitious 
and hoped one day soon to open a second shop in another part of the town. He had 
married rather above his own social status, and for his wife’s sake had set up an 
attractive house in the suburb. He wasa man of poor physical build, but, on the 
other hand, was an ambitious man in a successful way, living an apparently happy 
and contented home life. 

After his head injury he had completely changed. In the words of his wife and 
doctor he had become ‘‘ transformed into a little dithering old man.” Alwavs 
small in stature, he had now become more stooped than ever. He had lost 
weight and in every way his general health had deteriorated. His complaints 
were of headaches, dizziness, lack of concentration, lack of interest, depression 
and insomnia. . 

When he first came to see me he was accompanied bv his wife and by his general 
practitioner. He looked an intensely miserable little man. He walked slowlv, 
having to be helped along. He was perspiring profusely and, in the vernacular, 
was“ putting and blowing.” He was placed ina chair, his forehead wiped and given 
a drink before the performance of examination could begin. On being asked 
simple questions he appealed to others to answer for him; to get even simple 
information from him demanded a tedious eftort on the part of the examiner. 
When asked to undress, both his wife and doctor stepped forward to undo his collar 
and boot laces. At this stage I sent his wife to another room and asked his doctor 
to sit still. On pressing the man to do something for himself he burst into tears 
and collapsed into his chair in a state of complete abjection. Having seen this I 
allowed his doctor to undress him. On being stripped, the man on request walked 
about the room trembling all over his body and when asked to stoop or rotate he 
made grotesque attempts to do so. 

Neurologically, apart from hyperactive knee jerks there were no abnormal 
physical findings ; the special senses were unimpaired. Intellectually the man was 
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normal as judged by simple tests. He was aware of the devastating effect his illness 
was having on his business. He could read and write, carry out simple arith metical 
problems and appeared to be well in contact with his environment. Though nct 
at work, he was very worried about the welfare of his business, but felt unable to 
do anything about it. He had completely lost his nerve and was afraid of meeting. 
not only strangers, but his friends too. He was extremely worried when his wife 
went out and was always begging her to come back as soon as possible. He was 
always much better when he was alone in his house with his wife, and on thos% 
occasions when she had expressed no necessity of having to go out in the early 
future. The whole picture was pathetic; the man was profoundly unhappy. 


Bad Temper. 


A man, aged 47, received a serious injury and for many weeks afterwards behavec 
like a raging lunatic. Indeed he was so difficult to control that certification and 
transfer to a mental hospital were seriously considered. He was detained in a 
general hospital for 12 weeks. On his return home his temper was atrocious and 
for months his wife was afraid he would do her some violence. For little reason 
he would stand and shout and gesticulate as if he had gone mad. His complaints, 
in the early stages of his illness, were of headaches, giddiness and inability to think 
and sleep. Gradually his temper improved and his complaints became less strident, 
but he was always to be humoured and pacified. Anything happening to cross 
him would send him into a violent temper. 

I first saw him eight years after hisinjury. I found him to bea broad-shouldered 
healthy-looking man, of powerful build. Before I had spoken to him he lurched 
suddenly forwards and glared at me in an aggressive sort of way. Then he sat 
back and snorted. He attitudinized and gesticulated. Before answering even a 
simple question he would cock his head and raise his eyebrows in a whimsical sort 
of expression. He rarely answered even a simple question in a straightforward 
way. His wife, however, had learned by experience that "his bark was worse 
than his bite.” For years he had threatened her with violence, but had never 
actually struck her. The worst he had done was to shake her by the shoulders. 
In the early stages of convalescence the wife stated that her husband could not 
sleep and would roam noisily about the house in the middle of the night, knocking 
things over. She was of the opinion that her husband was not “‘ mental ” defective, 
but was “ driven off his head ” when his headaches or dizzy turns were bad. He had 
not worked since his accident, and as far as I could judge never would. This man 
was not frankly demented. Indeed, he attended cricket matches and had a good 
eye for form. He was quick enough to recognize any mistake that might be made 
to his disadvantage. All his arguments were logically sound. 

On physical examination I could not find a single abnormal sign. Before his 
accident his intelligence was that of a normal working man, who had left school at 
the age of 14 years. There was little doubt that since his accident he was a changed 

man. 

This is an extreme case, but it serves to illustrate that findings of irritability 
and peevishness tend, in some degree, to run through the majority of these cases. 


Intellectual Deterioration. 


This case concerns a man, aged 23. Before his accident he was training as a 
motor salesman and was a very keen motor-cyclist. Indeed it was when racing 
his motor-cycle five vears previously that he had met with his injury. According 
to the evidence of his family he had before his accident been a normal energetic 
man; healthy both in body and mind. At the time of his accident his brain must 
have been very severely injured because he was deeply unconscious for a week and 
still confused at the end of a month. The questionnaire we sent had been filled 
in by his sister-in-law. On being asked to come to the infirmary for examination 
it was stated by his relations that he was incapable of travelling unaided and that 
no one on the farm could be spared to come over with him. Therefore, I made a 
personal visit to see him. It was in the afternoon when I arrived and found the 
address to be a small farmhouse. The man was living with his brother, who was 
farming in a small way. 

I first met his sister-in-law, who took me into the kitchen at the back of the 
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house, where her brother-in-law was sitting in a corner of the room. He took little 
notice Of me; he just nodded when I said, "Good afternoon,” to him, and con- 
tinued to stare blankly in front of him. I asked his sister-in-law to leave him to me 
and to go on with her work in some other part of the house. The man had the 
greatest difhcultv in answering the simplest of questions. He knew his name and 
where he lived, but he had difficulty in naming the day of the week and hadn’t 
the slightest idea of the date of the month. He never spoke unless spoken to, and 
then usually answered with a muttered grunt. He was quite genuinely uninterested 
in my interest in him. He made no complaints and even on direct questioning 


only admnitted having occasional headaches. Physically he was sparsely built, 
but healthy. 


Neurologically I could find no abnormal physical signs. From his family I 
learned that he slept perfectly well and his appetite was good. His sister-in-law 
told me that since the accident he was in a state which was akin to hibernation. 
He made no complaints. He spent most of the day in the warm back-kitchen. 
Only occasionally would he feed the hens for her and then he would do it untidily. 
He never listened to the wireless, never read the paper and only spoke when spoken 
to. His habits were clean and he had given no trouble whatever. He seemed to 
be in a perpetual dream. His family’s impression was that nothing was going on in 
his brain. For at least three years there had been no change in the man’s con- 


dition. There was no insanity in the family; indeed the family stock was very 
good. 


_ These six cases are, of course, extreme examples of the features they were 
chosen to portray. As can well be understood, all degrees of these charac- 
teristics from one extreme to the other occur. Not every feature, of course, 
appears in each case. The possible combinations of each feature in their 
differing degrees are manifold and so, therefore, are the possible clinical pictures. 

It is from wives and near relatives that the best insight into the residual 
illness can be obtained. With very few exceptions, wives and mothers I 
interviewed stated frankly that whatever money their husbands or sons had 
received in litigation had in no way recompensed them for the way they them- 
selves had suffered as a result in the changes of personality of their loved one `. 
It was chiefly in the home that the effects of injury are felt. The man often 
loses his good temper, his tenderness, his sense of responsibility to his loved 
ones. Emotionally he expects far more than he can give. 

Out of the 30 employers whom I interviewed, 25 told me that the change 
they had noticed in head-injured men was that they needed constant super- 
vision. To some extent they had lost their initiative and sense of responsi- 
bility. Also, they seemed to have slowed up both mentally and physically. 

In 50 instances detailed inquiries were made into what happened to the 
monies of lump-sum settlements. On the information given in this inquiry I 
can state firmly that even adequate compensation does not cure a traumatic 
cerebral illness. On the other hand, lump-sum settlement in the early con- 
valescent stages often gets a man back to useful employment earlier than other- 
wise, because a man now feels that the onus is on him to readjust himself to 
the best of his curtailed ability. In other words, compensation clears up a 
patient’s exaggeration, but not his true medical disability. To solicitors it 
therefore can be said that the ‘‘ golden ointment ” is not curative, but useful. 

In four instances the monies of a lump-sum settlement were rapidly squan- 
dered in lavish generosity to relatives and friends and in the expenses of parties, 
racing and alcohol. In no instances were there any regrets by the man himself 
regarding the way the money had been spent. 
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In six instances attempts had been made to establish little businesses witt 
something like success in two only. In these two successful cases it was th: 
other party who had taken on the hard work and the responsibility of making 
decisions. The idea that a little business is easy to run if the initial finanaa! 
outlay can be covered is a very erroneous one ; to make a small business pay 
demands hard work, sacrifice and long hours of personal attention. 

Forty (80 per cent.) of the patients put their newly acquired wealth into 
safe investments. Medically, this is probably the least useful of all the way: 
of using the money, for the interest, in most cases, derived from the investment 
is so small as to make little difference to one’s standard of living. As one man 
put it, the interest on his £2,500 scarcely paid his cigarette bill. 

My advice would be for patients to spend their money freely in seekinz 
good health, in holidays and in improvements in their houses and in other 
amenities of living. 

From what has been said before, it is abundantly clear that persistent 
deteriorations in personality and in emotional stability are very common after 
injuries to the head. On the other hand, frank dementia is exceedingly rare. 
Few relatives are of the opinion that the injured have lost their wits. When 
approached regarding their financial affairs they are very quick to appreciate 
any decision or suggestion that affects their interests either disadvantageouslv 
or otherwise ` they are well aware that someone else is responsibe for their 
disability. 

The physics of closed cerebral injury, sufficiently violent to render a patient 
unconscious, are such that all the neurones in the brain are subject to stresses 
and strains and, therefore, the residual illness may result from neuronal destruc- 
tion or from alterations in the neuronal pattern. In other words the residual 
illness may in many cases have a physical basis. 

On the other hand, it is well-known that minor injuries of the head, that 
could not have inflicted lasting physical damage to the brain, may produce 
persistent illnesses which are apparently indistinguishable from those produced 
by severe violences. It may be questioned whether severe or minor injuries 
do or do not produce illnesses which are absolutely identical. It is possible, 
of course, that they do not. However, by the clinical tests that are now avail- 
able, it is impossible when examining a patient a long time after his injury to 
judge accurately whether or not he received a severe injury to his brain. 
Indeed, many patients who received no injury to the head of any kind may 
complain much of the same symptoms. However, even in minor traumata it 
must be remembered that the injury has been transmitted by the physical 
pathways of sight and hearing. Very rarely does a man break down because 
of the frightening thought of an imagined accident. 

In comparing long-term results of different surveys an important criterion 
is the death-rate in the series concerned. In this series the patients were 
drawn from the types of injury where the death rate lies between 16-20 per 
cent. The majority of the cases in this series did not pass through skilled 
neurosurgical or neurological hands and were not formally rehabilitated ; they 
also returned to work when economic conditions were adverse and when there 
were far more workers for the job than there was work available. 
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Finally, let us consider what lessons can be learned from this survey and 
what can be done to mitigate the ill-effects, once the damage has been inflicted. 

If the sequels of closed head injuries are to be minimized then it is obvious 
that the patients who receive this type of trauma will have to be treated ade- 
quately in the acute stages of their illness. To do this a sufficient number of 
surgeons will have to be specially trained. One of the weaknesses in the past 
has been that far too many patients have been under the care of surgeons who 


are not interested in the problem. The problem resolves itself into the phases 
depicted in the following diagram. 
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Medical rehabilitation consists of a system of graduated mental and physical 
exercises carried out under favourable conditions and under the guidance of a 
doctor who fully understands the underlying problem. 

The link between the acute stage and the rehabilitation stage is an important 
one and there must be the closest co-operation between these two phases of 
treatment. Indeed, the doctor who is responsible for treatment in the acute 
Stage must see his head-injured patient right through the medical rehabilitation 
stage until his patient returns to work. Rehabilitation and replacement in 
industry is being planned but, of course, its success to a large extent is governed 
by economic conditions. It is important that medical personnel in charge of 
the rehabilitation stage should go out into industry and make a study of the 
nature of the jobs that the men they have rehabilitated are supposed to go back 
to. Ample facilities are given in industry for this kind of observation and I 
myself have found it most interesting to visit the heavy industries of mining 
and of shipbuilding. 

What I wish to speak about in particular is link B, the link between the 
medical phase of treatment and industrial replacement. Efforts are being ` ` 
made by the Government through the Ministry of Labour Offices to let the 
Medical practitioner know what kind of work is available for the injured. It 
is true that the medical profession is being asked to fill in Ministry of Labour 
forms which will give detailed medical knowledge about patients who have 
been injured and who are seeking work. The medical and industrial liaison 


Let us consider how this liaison can be improved. Let us assume that a group 
of patients has been adequately treated both in the acute stages and in the 
stages of medical rehabilitation and that link A is a satisfactory one ; in other 
words let us assume that there have been no medical faults up to the close of 
the rehabilitation stage. The patients that finally issue from the rehabilitation 
centre to be received in industry will be of different types and different grades 
of physical fitness and of mental intelligence. To understand this final com- 
plex it is necessary to review the factors which govern prognosis. These are 
three in number and are as follows : 

(1) The nature of the injury. 

(2) The type of man who was injured. 

(3) The nature of the job to which the man must return after convalescence. 

In the following tables a diagram is made to express in graphic form the 
influence each factor has on the final result of treatment. 


TABLE I. 


Degree of Post- accident 
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is still, in many cases, very unsatisfactory and this is largely a medical fault. 


From the tables it will be seen that there are three streams issuing from | 
the rehabilitation centre. 

All that remains to be done is to make absloutely clear what the figures of 
this survey mean. The 430 patients’ records concerned here are not from con- 
secutive cases. Therefore, it is impossible to say that out of every I00 cases 
of head injury sò many patients were left with headaches, Bicones e or similar 
symptoms. 
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TABLE II. 
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working conditions. 
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Poor 
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On the other hand, the 430 cases collected were fairly representative of 
head injuries, since the injured were of all ages, of both sexes, busy with all 
kinds of different occupations and had received cerebral injuries of differing 
magnitudes. The absolute number of people traceable in one area suffering 
from sequels to their head injurv is in itself enough to give this subject import- 
ance apart from possible percentage occurrence. In any case, it was the lasting 
disturbance of the emotions which came clearly to light, and this discovery of 
the true nature of the residual illness in no way depends on mere percentage 
deductions. Regarding the percentage occurrence of epilepsy following head 
injurv, all I have shown is that in my series it was 2} per cent. 

This figure, I believe, would be the same in a consecutive group of cases, 
because my cases were clearly representative of any head-injured group. 


To Prof. Geoffrey Jefferson I am grateful for the generous use of his material 
and for his encouragement. Dr. Raymond Whitehead, of the Pathological 
Department of Manchester, has given me invaluable help in the preparation 
of this paper. I also thank my friend, Mrs- Kenneth Watkins, for all the hard 
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CASE REPORTS 


Name.—Harryv B—. 

A ge at time of accident.—23 vears. 

Date of accident.—1934. 

How accident occurred.—Motor-cvcle. 

Severity of accident.—Unconscious 6 hours; in hospital for several weeks ; oft 
work 4 months; fractured skull. 

Time from accident to first pht.—Two months later. 

Nature of first fit—Without warning he dropped unconscious into a generalized 
‘convulsive seizure, but recovered in half an hour or so. 

Frequency of fits.—They have occurred on and off at irregular intervals since, 
and he was discharged from the services on account of major epilepsy. 

Other complaints.—Headaches, dizziness and changes in disposition. V 

Examination.—He was a man of slow mentality and obviously ver concerned 
about his physical health. Neurologically no abnormality was found to point to 
any residual focus of organic damage in his brain. The special senses and cardio- 
vascular system were normal. 

Capacity to work.—He is able to work under sympathetic conditions as a packer 
doing light work at the Co-operative Wholesale Societv. 

Remarks.—The epilepsy in this case was not the main sequel. The main dis- 
ability was his personal changes and severe headaches. 


Name.—Norman P—. 

Age at the time of the accident.—15 months. 

Date of accident,—1930. 

How accident occurred.—F cell off table on to back of head. 

Severity of accident.—Unconscious for 15 minutes; in hospital for 7 days; no 
fracture of the skull. 

Time from accident to first fit.—A few hours. 

Nature of first fit.—In the first fit the child suddenly went unconscious ; there 
were no convulsions. 

Frequency of fits.—After the first attack the child had numerous seizures and. 
as far as I can judge, at least once a week. These slowly became less frequent, 
ultimately occurring at monthly intervals. He now goes for as long as six to eight 
months without a seizure. His mother states that for no reason he will suddenly 
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become still, stare vacantly in front of him and obviously lose consciousness for a 
few moments. He has never fallen, but his mother thinks he would do soif there 
was not someone there during an attack to help him down into a chair. On no 
occasion has he been convulsed and his mother states that his limbs do not become 
stitt. 

Other complaints.—He has no other complaints. 

Examination.—He is a boy of good average, intelligence and the following is a 
final report from his schoolmaster: "Norman P— has been taught by me over the 
past vear,and I report that from what I have seen of his work and conduct he isan 
average bov. <A keen scholar, he enjoys games and is well mannered. He is clean 
and a regular attender.”’ 

Capacity to work.—This boy is still at school and is doing satisfactorily. 

Remarks.—There is no history of epilepsy in this family. On the other hand, it 
is very likely that there was a distinct tendency to epilepsy in this case. There 
was a definite injury to the head and it was shortly after this that the first epileptic 
seizure occurred. There is no doubt here that we are dealing with a true case of 
epilepsy and we shall have to regard the injury as being, at least, a precipitating 
factor. It is doubtful whether these are major or minor epileptic attacks. 


Name.—Frederick S—. 

alge at time of accident.—47 years. 

Date of accident.—1931. 

How accident occurred.—A fall from a ladder. 

Severity of accident.—Unconscious 3 weeks; In hospital for 17 months; has 
not worked since accident ` fractured base of skull. 

Time from accident to first fit.—7 months.” 

Nature of first fit.—He suddenly jumped up, grabbed his wife by the shoulders ; 
his mouth was drawn over to the left side, and then he fell unconscious to the 
ground twitching all over his body and frothing at the mouth. It took about 
20 minutes for him to recover consciousness. In this first attack he was incontinent 
and also bit his tongue. 

Frequency of fits.—-Too numerous to enumerate. 

Other complaints.—Headaches, dizziness, insomnia, and bad temper. 

E-xamination.—On examination he was a man of slow mentality, facetious and 
aggressive. He was also emotional and unstable; at one moment he would laugh 
and the next he would weep. His gait was firm; co-ordination of movement 
tremulous and his general balance was unsatisfactory in rotation and in stooping. 
Hearing was impaired on the left side. Sense of taste was present, but sense of 
smell was dulled. The cardiovascular system was normal. 

Capacity to work.—He has not worked since the accident, and apart from his 
epileptic seizures is completely incapacitated and probably will remain so for the 
rest of his life. 

Remarks.—A true case of post-traumatic epilepsy. There are other disabilities 
besides his epileptic seizures. 


Name.—William S. W—. 

Jee at time of accident.—18 years. 

Date of accident.—1934. 

How accident occurred.—Fell off motor-cycle. 

Severity of accident.—Unconscious for a week; in hospital for two months ; 
off work for five months; fractured skull. 

Time from accident to first fit.—2 weeks. 

Nature of first fit—One day during his convalescence, when sitting up in bed 
and talking to his father he fell back unconscious but did not, as far as we can 
ascertain, twitch or become stiff in the limbs. 

Frequency of fits—Has had many attacks since then and was discharged from 
the services after full investigations as suffering from petit mal. In many of these 
attacks he loses consciousness for a few moments only and remains standing in his 
tracks. He does not fall and does not convulse. 

Other complaints.—No other complaints apart from a feeling of anxiety as a 
result of his discharge from the services. 
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Examination.—He is a man of good intelligence, but obviously is highly strung 
and now worried about his present illness. His gait is firm; co-ordination of 
movement is a little tremulous and general balance is satisfactory in rotation and 
stooping. Hearing is impaired on the left side. The other special senses are 
normal. There are no positive pyramidal signs and no sensory loss. The cardio- 
vascular system is normal. 

Capacity to work.—He is now training to be an architect and intends to carry 
on with his work. 

Remarks.—We shall have to accept this as a case of petit mal. Moreover, this 
boy did receive a severe injury to his head, and there is no doubt that this injury 
was accidental and not due to a seizure. 


Name.—Clifford W—. 

Age at time of accident.—23 vears. 

Date of accident.—1934. i 

How accident occurred.—Motor-cycle. 

Severity of accident.—Unconscious for three weeks ` in hospital for two months ; 
off work for 13 months; fractured skull. 

Time from accident to first fit.—3 or 4 years later. 

Nature of first fit—Whilst at work as a cinema operator, without warning he 
fell to the floor unconscious and according to an observer he had a convulsive 
seizure. In an hour or so he had completely recovered and was able to go home. 

Frequency of fits—He had another attack, similar in character to the first, two 
vears later. Since then he has had peculiar attacks in which he becomes confused 
for a few moments and is unable to carry on with his train of thought. In these 
attacks he does not lose consciousness and does not fall. 

Other complaints.—He is a man of good average intelligence and is in no way 
unduly emotional His gait is firm ; co-ordination of movement smooth and general 
balance satisfactory. There is slight deafness in the right ear and a complaint of 
tinnitus in the same ear. The sense of taste is good, but the sense of smell is 
impaired. There are no pyramidal signs, no sensory loss and no inco-ordination 
of movement. The cardiovascular system is normal. 

Capacity to work.—For the last few years he has been working regularly as a 
plumber and on many occasions has ascended scaffoldings and worked for long 
periods at a height. 

Remarks.—This man received a severe injury to his head and there is no doubt 
that this is a true case of post-traumatic epilepsy which is of the major type. This 
man almost certainly has got a meningo-cerebral scar, but it is impossible to demon- 
strate its presence by simple clinical means. 


Name.—Bessie G—. 

Age at time of accident.—¥4 years. 

Date of accident.—1931. 

How accident occurred.—Knocked down by motor-cvycle. 

Severity of accident.—Unconscious for three days; in hospital for three weeks ; 
fractured skull. 

Time from accident to first fit.—-2 vears. 

Nature of first fit.—In the first attack she felt sick and experienced a peculiar 
feeling in the stomach and then remembers no more. Her mother was told that 
she had dropped down in a faint and remained unconscious. There was no history 
of convulsions. After this first attack she was very well apart from repeated nose 
bleedings. At the age of 13 vears the attacks changed a little in character. Each 
seizure was preceded by a state of mental confusion in which she would sav and do 
queer things and then she would sit and become absolutely vacant, staring in front 
of her. Her mother states that on some of the occasions she would certainly have 
fallen had she not been there to help her sit down in a chair. There has been no 
history of incontinence. 

Frequency of fits.—There have been six attacks in which she has lost conscious- 
ness and fallen. There have been numerous occasions on which she has lost her 
thoughts for a few seconds, but has not fallen. 

Other complaints.—There are no other complaints, such as headaches or dizziness. 

Examination.—On examination she was a girl of average intelligence and 
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though perhaps a little highly strung was not unduly emotional. Her gait was firm ; 
co-ordination smooth and general balance satisfactory. All the special senses were 
normal. There were no abnormal neurological signs. 

Capacity to work.—At the age of 14 this girl lost her first job in a chemist’s shop 
because of one of her fainting attacks. She is now working as a machinist and is 
granted concessions by her employers who understand her illness. 

Remarks.—This girl shows no residual signs whatsoever of her head injury. 
Moreover, the classification of her epileptic seizures is difficult. It is difficult to 
know whether to regard them as major or minor epilepsy. The attacks are un- 
doubtedly epileptic. 


Name.—Frederick B—. 

A ge at time of accident.—56 years. 

Date of accident.—1932. 

How accident occurred.—Motor car. 

Severity of accident.—Unconscious for two hours; in hospital for six weeks ; off 
work for eight months; fractured base of skull. 

Time of accident to first fit.—Several years later. 

Nature of first fit.—Without warning he fell back off his chair on to the floor 
in a convulsive seizure. 

Frequency of fit.—He had several less severe attacks in the following few months, 
but has had none over the past few years. 

Other complaints.—None. 

Examination.—A man of good intelligence and of good physique for his years. 
There is no evidence of past injury and no evidence of any metabolic disease. 

Capacity to work.—He is doing a full-time job as a plumber, including climbing 
up on to a scaffolding. 

FRemarks.—He is an excellent type of man. He is undoubtedly suffering from 
epilepsy, probably as a result of the accident. 


Name.—Reginald R—. 

Age at time of accident.—27 years. 

Date of acctdent.—1930. 

How accident occurred.—Motor-cycle. 

Severity of accident.—Unconscious for 14 days; in hospital for 7-8 weeks ; has 
not worked since accident; fractured base of skull. 

Time from accident to first fit.—Within a year. 

Nature of first fit—He was found unconscious in a field. The man remembers 
nothing at all about the first attack. 

Frequency of fits.—Frequent attacks of major convulsive seizures over irregular 
periods of time. He has no warning and falls heavily into a state of generalized 
convulsions. 

Other complaints.—Headaches, dizziness and general nervousness. 

Examination.—He was a poor type of man mentally. Physically there was no 
evidence to point to a discrete focal lesion of organic damage in his brain. The 
special senses were normal and the cardiovascular system was normal. 

Capacity for work.—He has not worked since the accident and probably will 
remain completely incapacitated for the rest of his life. 

Remarks.—A true case of epilepsy preceded by a severe injury to the head and 
presumably, therefore, the epilepsy is traumatic in origin. 


Name.—Arthur D—. 

A ge at time of accident.—21 years. 

Date of accident.—1931. 

How accident occurred.—Motor-cycle. 

Severity of accident.—Unconscious for 10 days; in hospital for a month; off 
work for 18 months ; fractured skull. 

Time from accident to first fit.—5 years 9 months later. 

Nature of first fit.—This was a generalized convulsive seizure not preceded 
by a warning. 

Frequency of fits.—Frequent convulsive seizures without warning and most of 
the attacks occur in bed. 
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Other complaints.—Headaches and dizziness. 

Examination.—He is a man of good average intelligence and in no way undulv 
emotional. There is no evidence of any residual organic damage in his brain. The 
cardiovascular system is normal. 

Capacity to work.—He is working full-time as a gardener. 

Remarks.—He is a good tvpe of man who received a severe injury to his head 
and almost certainly his epilepsy is due to the trauma. 


Name.—Fred S—. 

Ave al time of accident.—38 vears. 

Date of accident.—1933. 

How accident occurrea,.—Fall. 

Severity of accident.—Unconscious for 36 hours ; in hospital for four weeks ; off 
work for six months; fractured skull. 

Time from accident to first fit.—18 months later. 

Nature of first fit.—On the first occasion after uttering a scream, which he does 
not remember, he fell down into a convulsive seizure. 

Frequency of fits.—Since the first seizure there have been repeated attacks coming 
on at intervals as short as 14 davs or as long as 6 months. Apart from a peculiar 
feeling in the stomach there is no warning of the onset of a fit. 

Other complaints.—Headaches, dizziness and nervousness. 

Examination.—He is a man of average intelligence, but very highly strung and 
worried about his present state of health. There were no abnormal neurological 
signs to point to any residual damage in the brain. The cardiovascular system 
was normal and there was no sign of disease in any of the other metabolic systems. 

Remarks.—This is an undoubted case of major epilepsy and probably due to the 
head injury. 

Capacity to work.—He had been discharged from work on many occasions on 
account of the epileptic seizures. 


Name.—Harold W— 

Age at time of accident. —2I years. 

Date of accident.—-1930. 

How accident occurred. -—-Motor accident. 

Severity of accident.—Unconscious for 7 days; in hospital for 14 days; off work 
for 10 months; no fracture of skull. 

Time from accident to first fit.—-15 weeks later. 

Nature of first At. —First of all he felt a peculiar feeling in the left temple which 
radiated down the arm into the trunk and as the pain developed he dropped un- 
conscious. 

Frequency of the fits.—On many occasions he has experienced an aura of pain 
spreading over the left side of the body, but only on very few occasions has he lost 
consciousness. 

Other complaints.—Headaches, irritability and general nervousness. 

E-xamination.—He is a man of fair intelligence, but obviously very worried about 
his present state of health and what the future is going to show. Neurologically 
there is nothing to point to any residual organic damage in the brain. The cardio- 
vascular system is normal. 

Capacity to work.—Apparentlv he is greatly incapacitated and can only carry 
out light employment under sympathetic conditions. 

Remark.—This is almost certainly a true case of post-traumatic epilepsy, though 
he is a poor type of man and his personality changes are more disabling than the 
epileptic seizures. 
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I. WHAT Is A PSYCHOSOMATIC DISEASE ? 


WE need no longer dally over theories of the mind-body relationship ; we 
need not even speak of the integration of body and mind, for that integration 
is not just the combining of parts to form a whole ` the unity of any organism 
has existed from its first beginnings, evolutionary or individual. Myers (13) 
and Russell (18), by introducing a concept of ‘‘ the directiveness of organic 
activities,’’ have defined this essential and intrinsic unity even more cogently 
than the many other exponents of the same theme. The unicellular amoeba, 
at one end of the evolutionary ladder, has all the biological capacities of man 
at the other end. The fertilized ovum develops from within itself all the 
specialized parts and functions of the higher animals. The unity, then, has 
been there from the beginning. The complexity of man is not an integration, 
but is a delegation of functions. As Russell savs, the directiveness and creative- 
ness of mind are but a specialized development of the directiveness and creative- 
ness inherent in all living matter. 

Similarly, any illness is a unitary reaction of the organism as a whole. On 
the other hand, the causes of any illness—even the simplest—are multiple 
or cumulative stresses which finally break down the organism’s powers of 
adaptation or of compensation. Such views upon the multiplicity of the causes 
of disease and upon the unitary constitution and reaction of the organism are 
basic to any theory of knowledge in medicine and psychiatry. Such views are 
the essence of Adolf Meyer’s general principles of psychobiology which have 
influenced psychiatry for many years now. What, then, is new in the term 
`" psychosomatic ”’ ? 

We may seek a definition from Weiss and English (22), who describe three 
groups of psychosomatic problems. Group I: Sick people who are not "" out of 
their minds,” and yet who do not have any definite bodily disease to account for 
their illness—the so-called purely ‘‘ functional ” problems of medical practice. 
Group II: Patients whose symptoms are in part dependent upon emotional 
factors even though organic disease—maybe serious organic disease—is present. 
Group III: A group of disorders generally considered to be wholly within the 
realm of ‘‘ physical disease,” which have to do with the vegetative nervous 
system, such as migraine, asthma and essential hypertension. They think 
there may also be a fourth group in which psychological disturbances may lead 


356 THE PSYCHOSOMATIC DISEASES, [Apri, 


to structural alterations. Weiss and English clearly distinguish these three 
or four groups and the distinction should be maintained. Although mind and 
body are one we must not lose sight of the trees for the wood, and there are 
great differences between the groups of problems listed. If the term psycho- 
somatic medicine is to have a new and specific meaning it should be in relation 
to the illnesses of the third group. These are all conditions which were for- 
merly regarded as purely physical in origin, but in which many now think 
emotional and physical factors act together in a peculiarly intimate relationship. 
Most of them lead in time to structural alterations, and they have other features 
in common which I shall endeavour to analyse. 

A tentative list of the psychosomatic diseases may be offered as follows : 
The paroxysmal rhinorrhoeas ; bronchial asthma ; gastric and duodenal ulcer ; 
ulcerative colitis; essential hypertension ; arterial degeneration, including 
coronary artery disease, if occurring before the senile age-period ; hyper- 
thyroidism ; migraine; chronic arthritis; certain skin diseases, especially 
urticaria and pruritus ; enuresis; and primary dysmenorrhoea. 

The choice of conditions in the list must be justified, as the rest of the paper 
is an attempt at systematization based upon the features of the disorders 
listed—not that there are any rigid systems in Nature, but our knowledge 
has to be based on systems which allow us to isolate and to classify natural 
phenomena and thus to attempt to understand them. 

More purely functional states which may apparently present largely with 
bodily symptoms are excluded, for example, effort syndrome, anorexia ner- 
vosa and impotence. Mucous colitis and pseudocyesis are excluded as belong- 
ing, more doubtfully, to the same category. 

Enuresis is included because Stalker and Band (19) claim that it is not purely 
emotional in origin but has important somatic components. The symptoms 
are diurnal as well as nocturnal, and are reflections of an uninhibited type of 
neurogenic bladder, such as is found in subtotal lesions of the higher levels of 
the central nervous system. The disorder has its roots in the usual bladder 
state of infancy, and it may represent a delay in neurophysiological maturation. 
It is very occasionally found in persons who appear normal psychiatrically. 
It responds better to treatment with ephedrine than to any psychotherapy. 
Michaels and Secunda (12) found that enuresis with behaviour disorders was 
significantly associated with electroencephalographic abnormality. 

Possibly more important is the exclusion of states which others might wish 
to include, but for which the evidence seems insufficient—for example, achalasia 
of the cardia, diabetes mellitus, paroxysmal tachycardia, and Méniére’s disease. 
However, if one included such diseases, most would, on analysis, show the same 
features as the original list. 

The conditions named in the tentative list have one essential common 
quality which distinguishes them from other bodily diseases, such as pneumonia 
or cancer. The major symptom or disturbance of function in each corresponds 
to some known bodily form of emotional expression, for example, the diarrhoea 
of ulcerative colitis; the raised blood pressure of hypertension ` and the 
gencral autonomic disturbance, so like that of fear, in hyperthyroidism. This 
is what Weiss and English meant by saving that they all had to do with the 
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vegetative nervous system. (Arterial degeneration does not have this quality, 
so far as is known, but its other general features make it fairly generally 
accepted as a psychosomatic disease, cp. Flanders Dunbar (5) on the anginal 
syndrome and on coronary occlusion.) 

Yet the bodily manifestations of emotion in these diseases are very different 
from the bodily manifestations of emotion in the neuroses. To understand 
this matter we must consider the general subject of the bodily effects of emotion. 


II. CAN THE BODILY EFFECTS OF THE EMOTIONS BE CLASSIFIED ? 

Many different emotions, such as elation, depression, fear and rage, can be 
recognized by subjective introspection or by observation of others. How much 
the emotions differ in their bodily expressions is uncertain. Many now think 
that the bodily expressions of emotion can be classified in a few simple groups. 
Thus Cannon (1) stressed the utilitarian nature of the bodily effects of emotion. 
He said that the cranial autonomic system is concerned with the quiet service 
of building up reserves against times of stress, and that these functions are 
accompanied by the relatively mild pleasures of the sight and taste and smell 
of food. The sacral autonomic is concerned with sexual functions. All these 
_ parasympathetic functions are inhibited when the sympathetic division is 
excited. Cannon claimed that all the ‘‘ exciting ’’ emotions, especially fear 
and rage, and also states of pain and asphyxia, show themselves in activity 
of the sympathetic—including increased output of adrenaline, increased blood 
sugar, increased action of the heart and lungs, decreased muscular fatigue, and 
transfer of blood from the abdominal viscera to the heart and the voluntary 
muscles. These he regarded as primitive responses occurring with the rapidity 
of a reflex, and designed to mobilize bodily energy to meet a situation of danger 
with either fight or flight. He believed that other emotions, such as joy, 
sorrow, grief or disgust, could have the same sympathetic effects when they were 
sufficiently intense. These are the physiological emotional expressions. 
Cannon recognized two pathological varieties of expression. Firstly, persistent 
derangement of bodily functions in strong emotional reactions may be due to 
persistence of the evoking stimuli from non-completion of the emotional reac- 
tions, due to memories or attachments which keep the reactions alive, or due 
to a conditioned reflex mechanism. Secondly, he could only explain the 
paradoxical and non-utilitarian activity of the bladder and rectum in very 
intense periods of emotional stress, when the sympathetic system is strongly 
innervated, as due to simultaneous discharge of opposed innervations, such as 
occurs in strychnine poisoning. 

Darwin (3) recognized the visceral accompaniments of emotion, but studied 
principally the outward manifestations in posture and facial expression, in the 
superficial structures of the body and in behaviour. He was thus able to 
describe many different and specific manifestations of the different emotions. 
This has been criticized, and it has been said that the outward appearances, 
if separated (e.g. by photography) from the accompanying situation, are not 
reliable indications of the effective state. Nevertheless, Darwin’s approach 
has the value of a study of the total living organism in its actual behaviour. 

Darwin distinguished exciting emotions such as anger and joy, which 
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naturally lead to energetic movements and depressing emotions, such as sorrow. 
In the latter " the sufferer sits motionless, or gently rocks to and fro; the 
circulation becomes languid ; respiration is almost forgotten and deep sighs 
are drawn . . . collapsed muscles and dulled eyes.” Pain and fear, too, 
may induce extreme depression or prostration. 

Drawing upon the literature and upon clinical observations, I shall venture 
to make up a classification of the bodily effects of emotion, based primarily 
on the visceral changes, and to a lesser extent on the state of the voluntary 
muscles, including posture and general expression. (Emotional effects in the 
details of expression, in gesture and in language will not be considered. They 
may be partly direct and partly symbolic, but could perhaps justifiably be 
_ used for further subdivisions of the classification.) 

Firstly, there are the pleasurable emotions. The milder forms of these 
produce steady and harmonious functioning of the bodily organs (including 
the normal activity of the gastro-intestinal tract and the general building up 
of bodily reserves, as described by Cannon), shift of blood from the muscles 
to the viscera and skin, relaxation of the voluntary muscles and of posture, 
and appropriate facial expressions. The more acute forms of the pleasurable 
emotions produce the general picture of emotional excitement as described 
by Cannon—palpitation, trembling, sweating and so on (e.g. sexual excitement). 

Secondly, there are the unpleasant emotions, which, I suggest, may be 
divided into three groups : 

(A) Associated with grief or sorrow in normal persons and with most retarded- 
depressive and neurasthenic illnesses, there is a general diminution of activity. 
The voluntary muscles are relaxed, easily fatigued, and general voluntary 
movement is diminished. The eyes are sunken and the features relaxed. 
There may be low blood pressure, anorexia, sluggishness of stomach and bowel 
functions, amenorrhoea or impotence. There is an absence of the usual effects 
of “ exciting ’’ emotions, such as palpitations and tremor. (Admittedly, in 
acute grief and in agitated depressions there may be palpitation, tremor, etc. 
—but in such instances the actual affect is anxiety and not sadness.) 

(B) Associated with emotions of an aggressive quality are positive effects, 
such as raised blood pressure, perhaps without tachycardia, increased respira- 
tion and voluntary muscle tone, tense posture and expression, gastric hv per- 
secretion, hypermotility and turgescence and perhaps diarrhoea. 

(c) It would seem that the bodily effects of such emotions as fear and anxiety 
and also of pain are either variable or lie between the two above groups. The 
voluntary musculature mav be relaxed or tense, with or without tremor ; the 
blood pressure may rise or may fall; it may fall so much that the subject faints ; 
there may be tachycardia or bradycardia ` flushing or pallor of the face; 
sweating ; breathing mav be shallow or deep, slow or rapid ` the mouth may 
or may not be dry, the stomach movements may be inhibited or reversed, the 
bowels may be costive or relaxed ; there may be frequency or precipitancy of 
micturition ; sometimes amenorrhoea, impotence or sexual excitability. 

In each of the emotions, pleasant or unpleasant, there are more acute and 
more chronic forms; and also, in each case, a physiological form, where the 
cause ig immediate and the bodily effects not unduly persistent, and a patho- 
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logical form where the cause is insufficient, indirect or hidden and where the 
bodily effects persist. 

Now we may perhaps say that the bodily manifestations of the psycho- 
somatic diseases correspond to those of group B—the aggressive emotions ; 
that the bodily manifestations of depressive and neurasthenic states corre- 
spond to those of group A, while group c corresponds to the bodily manifestations 
of the anxiety neuroses in particular and of other states characterized by 
anxiety. (Hysteria does not come into the story, as its bodily effects are 
symbolic and not direct.) 

We can, in fact, draw contrasts between the somatic effects of almost all 
the suggested psychosomatic diseases and the effects of psychiatric states 
corresponding to the other two groups : 

Between the intense congestion and secretion of eyes and nose in the 
rhinorrhoeas ` the lesser effects in ordinary tearfulness; and the many de- 
pressed patients who cannot cry. 

Between bronchial asthma and the irregular, shallow or deep breathing of 
some anxiety states. | 

Between ulcerative colitis and the diarrhoea of some anxiety states on the 
one hand and the constipation of other anxiety states and of the depressions, 
and in fact the ordinary case of constipation which is so often neurotic in 
origin. 

Between essential hypertension and the low blood pressure of neurasthenia, 
and the low or fluctuating or incompletely raised pressure of the cardiac 
neuroses. 

Between the general somatic and visceral symptoms of hyperthyroidism, 
which are so intense and which persist during sleep; .the similar but lesser 
symptoms of the anxiety states which usually disappear in sleep; and the 
sluggish visceral functioning in retarded depressions. 

Between the specific changes in the cranial blood vessels in migraine and 
the absence of such changes in other headaches. 

Between the muscular spasm of rheumatoid arthritis and the diminished 
muscle tone of neurasthenia. 

Between pruritus, which is typically localized, and the vague, changeable, — 
non-localized skin itching which is so common in the neuroses. 

Between enuresis, which is both diurnal and nocturnal and which .dates 
from infancy; the frequency and urgency of some anxiety states which dis- 
appear during sleep and which are contemporaneous with the illness only ; 
and the urinary retention of depressive stupors. 

Between dysmenorrhoea and the amenorrhoea which is so frequent in 
depression and in many other psychiatric states. 

And as for the stomach, the findings of Wolf and Wolff (23), in their patient 
with a gastrostomy with herniated gastric mucosa agree with the argument. 
Pleasurable emotions of appetite led to some increase in secretion and vascu- 
larity of the mucosa and increased motility of the stomach wall. Sadness, 
discouragement and self-reproach led to prolonged pallor of the mucosa and 
hyposecretion. Acute alarm also caused pallor and diminished acid secre- 
tion. Anxiety produced hvperaemia, hypersecretion and hypermotility. 
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Aggressive feelings including resentment and hostility led to great increase in 
secretion and vascularity and to some increase in motility. Emotional vas- 
cular changes in the face regularly corresponded with similar changes in the 
stomach. The implications of these observations in relation to peptic ulcer 
and functional dyspepsia are obvious. 

All these contrasts perhaps help to confirm the hypothetical classification, 
given above, of the emotions and their bodily accompaniments. 


III. WHAT FOLLOWS FROM THE CLASSIFICATION OF EMOTIONS ? 


What is the meaning of the different bodily changes of emotion ? Like all 
good biological explanations, Cannon’s are utilitarian. I think, however, that 
they are over-simplified. Simple contrasts between sympathetic and para- 
sympathetic functions, their emotional causes and their bodily effects, cannot 
be made so directly as he tried to do. Immensely significant though his 
utilitarian explanation of the bodily effects of fear is, it does not explain fully 
why the effects are sometimes anything but utilitarian, nor does it take note 
of the fact that adequate responses may sometimes be made to danger situa- 
tions without fear or its bodily effects occurring. Similarly, pain is often not 
felt at all in the height of a danger situation, while it is often felt—even in 
Nature—as a result of disease or previous injury when the bodily effects are 
not in the least utilitarian. He offered no special discussion of the bodily 
effects of the depressive emotions. _ 

The common quality of all these states seems to be one of stimulation— 
stimulation by outside situations, pleasant or unpleasant ; by internal instinc- 
tive drives or emotional complexes or conflicts; and stimulation of sensory 
nerves in pain. This stimulation is immediately transformed into a state of 
energization in a particular level of the nervous system—the emotional level. 
This is a high level, and is partly conscious and partly unconscious. By the 
peculiar situation of this level of stimulation, just at the conscious-unconscious 
border, it is able to bring both the conscious-voluntary and the unconscious- 
visceral responses rapidly into action together. Not only the visceral, but 
also the ‘‘ voluntary ’’ motor reactions, may occur before we fully appreciate 
the situation consciously. One might say that this level is the only one that 
really commands a total response of the whole nervous system. It exercises 
a dual control that neither the purely conscious level nor the lower autonomic 
levels can exert. The emotional level, being largely primitive, and yet being 
both conscious and unconscious, is able to produce both a voluntary and an 
involuntary response. The emotional responses are therefore primarily and 
usually most effectively utilitarian, as Cannon has so well proved. At the 
same time the emotional reactions, being strong, primitive and not fully con- 
trolled, have the disadvantage of not always reacting according to true need 


—particularly the need of civilized man. Hence come the pathological 
responses—the unwanted, ill-timed, excessive or even disadvantageous bodily 
responses. | 


Again, excessive stimulation (especially by pain and by internal emotions) 
may lead to excessive and undesirable bodily effects. The bodily effects of 
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fear are also often not utilitarian, but disadvantageous. They may be due 
to excessive stimulation, or may be over-reactions to ordinary stimulation. 

I prefer to discuss the central representation of the emotions in terms of a 
conscious-unconscious level as above, rather than venture into an analysis of 
the relative roles of the cortex, thalamus and hypothalamus. The rapidity of 
the responses does suggest a total unitary response rather than any division 
of functions. 

(The “ stimulation ” concept applies not only to the “ exciting ’’ emotions 
with their positive bodily effects, but also to the depressing emotions with 
their apparently negative effects. This is already accepted in neurasthenia. 
Henderson and Gillespie (8) say that profound emotional experiences are 
exhausting, and that the enduring nature of neurasthenia probably depends 
on continuation of the emotional state. I believe that the depressive affect 
has its own positive quality. The idea of reciprocal innervation of antagonists 
in both the voluntary and the involuntary nervous system has replaced ideas 
of positive responses and of negative responses in the sense of no response at 
all ; and in fact the idea of the reciprocal innervation of antagonists is under- 
going modification (Langworthy (10). The apparently negative or inhibitory 
symptoms in depression, such as difficulty in thinking, psychomotor retarda- 

tion and stupor, are probably positive effects of a positive emotional state.) 

If the classification of emotions is valid, it would seem to follow: (a) That 
the central representation of stimulation by emotions and by pain at the 
conscious-unconscious level is necessary to provide a unitary response of the 
voluntary and involuntary effector organs. 

(b) That the bodily effects of the aggressive emotions (group B) represent, 
both in their normal manifestations and in the psychosomatic diseases, a pre- 
paration for active, aggressive responses, even if such responses are suppressed 
in the latter. | 

(c) That the bodily effects of the emotions of group A, both in their normal 
manifestations and in the retarded-depressive and neurasthenic illnesses, repre- 
sent a withdrawal from activity and from any attempt to influence the environ- 
ment. 

(d) That the bodily effects of anxiety, fear, and pain, in health and in disease, 
may partake of either of the first two groups, or may represent a type of 
response intermediate between them, or may be a mixture of aggression and 
withdrawal reflecting a similar conflict in the mind.* 


IV. ARE AGGRESSIVE EMOTIONS DOMINANT IN THE PSYCHOSOMATIC DISEASES ? 


As one reads studies of the personality in any and in all of the psychosomatic 
diseases, one finds that anxiety, obsessionalism and more or less latent aggres- 
sion are almost constant findings. The following are selected, but not neces- 
sarily unrepresentative, quotations from the literature. 

Rogerson (17) described the personality in children suffering from asthma, 

* As one specific instance of this, Engel and Romano (7) thought that vasodepressor syncope 


resulted when the primitive retlex preparation for fight or struggle was initiated, but then for 
some reason appropriate action became impossible or had to be inhibited. 
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and most of them also from eczema-prurigo, as irritable and aggressive, over- 
anxious and insecure, with intelligence much above the average. 

Draper, Dupertuis and Caughey (6) found, in 80 cases of peptic ulcer, an 
inner sense of insecurity in 84 per cent., Oedipus problems in 97-4 per cent., 
jealousy and aggression in 64-9 per cent., guilt and fear related to sex problems 
in 49°2 per cent. and compensatory striving in 56-2 per cent. 

Wittkower (20) studied 40 patients with ulcerative colitis. The personali- 
ties fell into several groups, but anxiety, obsessionalism and overt or latent 
aggression were present in the majority. 

Dunbar (5) found in a large series of patients with hypertensive cardio- 
vascular disease that they were in a chronic state of obsessive doubt . . . 
that their life histories revealed indications of compulsive character, but of 
relatively few outspoken neurotic symptoms . . . and that they showed 
general tension cloaking aggression and resentment. A characteristic state- 
ment was, ‘‘ I always say ‘ Yes’; I don’t know why. Afterwards I’m furious.” 
She found that the characteristic behaviour pattern in coronary occlusion 
was compulsive striving—an urge to get to the top through hard work, self- 
discipline and mastery of others. The pattern was similar in cases of angina 
pectoris. 

Although Wolff (24) did not wish to over-simplify or to claim that he had 
described a typical migrainous personality, he found in 46 migrainous subjects 
certain common personality features which he tentatively compared with the 
obsessive character. In his long paper he described many groupings and 
instances of unusual ambitiousness, perfectionism, and efficiency, orderliness, 
doubts and repetitions, inflexibility, caution and economy, tension, dissatis- 
faction and resentment. 

Johnson, Shapiro and Alexander (9), drawing their conclusions principally 
from 29 women suffering from rheumatoid arthritis, found that the general 
psychodynamic background was a chronic inhibited hostile aggressive state 
as a reaction to the earliest masochistic dependence on the mother that is 
carried over to the father and all human relationships, including the sexual. 
The majority of these personalities learned to discharge hostility through 
masculine competition, physical activity and serving, and also through domi- 
nation of the family. When these methods of discharge were interrupted in 
specific ways, the persistent increased muscle tonus resulting from the inhibited 
aggression and the defence against it in some way precipitates the arthritis. 
But these factors are found so commonly in patients without arthritis that 
they postulated that there must also be somatic factors. 

Robertson (16) followed the observations of J. L. Halliday that in a series 
of middle-aged men a widespread dermatitis had followed some disaster which 
they felt was undeserved and which caused them to labour under an acute 
sense of injustice. Robertson reported some similar cases, emphasizing the 
patients’ sense of injustice, resentment and self-pity, and noting that too rapid 
inquiry into the emotional difficulties might cause an acute exacerbation of 
the dermatitis. 

Stalker and Band found that, of 67 patients with enuresis persisting after 
the age of puberty, 40 showed anxiety trends varying from an anxious type of 
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personality within normal limits to anxiety neuroses, and 17 suteren from 
psychopathic states, of which 6 were of aggressive types. 

Wittkower and Wilson (Gr thought that almost all of 57 women with 
primary dysmenorrhoea belonged to one of two main personality groups—first, 
those with deep resentment of the feminine role with masculine and aggressive 
traits, and secondly, those with both physical and emotional immaturity, with 
either shut-in or anxious traits. 

From these descriptions one may see that on the whole the personality 
structures in the different psychosomatic diseases are compounded of elements 
of anxiety, obsessionalism, aggression, and the group of aggressive emotions 
which are given such descriptions as rage, hostility and resentment. It is 
generally agreed in psychopathology that obsessive trends are specifically 
related to underlying aggressive urges, and some at least of the anxious trends 
must have the same source. 

It is a fallacy to look for any one mental trend in a group of patients and 
accept it as equivalent, whether it occurs at a superficial or at a deeper level. 
I believe, however, that that fallacy does not arise in the present discussion, 
where we aré looking for the dominant emotional trends which are determining 
the bodily responses. It does not matter here whether the person is basically 
passive and superficially aggressive, or basically aggressive and superficially 
passive, if the aggressive trends are sufficiently dominant in the whole picture 
to be the causes of the bodily responses. 

Are we then entitled to say that aggressive trends and their bodily effects 
are more dominant and more frequent in the psychosomatic diseases than in 
other psychiatric states? This can only at present be a matter of opinion 
and of impressionism, but I suggest that it is so. | 

Freud’s theory of the life instincts and the death instincts is difficult and 
tenebrous, but its application in general terms has brought light rather than 
obscurity to psychopathology. It is well described by Karl Menninger (11), 
who speaks of the death instinct as consisting of primary impulses of destructive- 
ness, as opposed to the life instinct representing primary impulses of creativeness 
and constructiveness. The two normally become extraverted and combined in 
the psychological and biological phenomena of life. Their defusion and/or intro- 
jection is associated with much of the individual and social psychopathology 
of humanity, and Menninger describes all this vividly in relation to suicide, 
martyrdom, alcoholism, self-mutilation, accidents and the rest—including the 
psychosomatic diseases. He believes that some forms of organic disease 
represent structuralization of perverted functions forced upon these organs to 
solve unconscious conflicts, the nature of these conflicts being related to the 
opposition and interaction of aggressive, se punitive and erotic components of 
the self-destructive tendency.. 

We may now relate the aggressive trends in the previous personality to the 
diseases developed as the bodily effects of the aggressive emotions—the process 
being in the interaction of the personality and its environment. Here is the 
important practical field of clinical study ; here the causes, in an external and 
practical sense, may be found; and here lie the opportunities for individual 
and social prophylaxis and therapy; but in this theoretical paper I shall 
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content myself with emphasizing that now, and proceed with the theoretical 
discussion. 

Neurotic reactions to life’s difficulties are more or less inadequate reactions, 
according to the extent of the difficulties. The psychosomatic reactions are 
less inadequate ; there are greater striving and drive and more overcoming of 
difficulties, and often considerable success. There is more aggressiveness, 
which shows itself both in greater achievement and in the bodily reactions. 
But the psychosomatic patient’s adaptation is less adequate, or more stressful, 
than that of the normal person who can cope without excessive or ill-balanced 
aggression, without somatic disturbances, and without part of the aggression 
being repressed or turned against the self. Can it also be said that in the psycho- 
somatic disorders the aggressive component—which derives from the instinctual 
level—is actually quantitatively different, is stronger or more intense, than in 
the neurotic or in the normal ? I believe that it can. There are the analogies 
firstly, that overt aggression appears more strongly in the aggressive psycho- 
pathic reactions, including murder and suicide, than in other psychiatric states, 
and that covert aggression exists more strongly in the obsessive neuroses than 
in other states; and secondly, an instinctual defect has been pwstulated by 
Myerson (14) in his term "" constitutional anhedonia,”’ by which he designates 
individuals who, from the earliest period of their lives, have shown impairment 
amounting to serious deficit in the important drives or coos of life—appetite, 
general activity and sex. i 


V. THE SEX INCIDENCE. 


The fact that most psychosomatic diseases are more frequent in the male 
sex invites further speculation. According to the writers in Price’s Textbook 
(15) paroxysmal rhinorrhoea, chronic gastric ulcer, ulcerative colitis (in the 
previous edition) and migraine affect the sexes equally, while exophthalmic 
goitre affects females six times and rheumatoid arthritis five times more often 
than males. Asthma is twice as frequent in males, chronic duodenal ulcer 
four times, atheroma and coronary occlusion are much more common, and diffuse 
hyperplastic sclerosis of the arteries (usually associated with essential hyper- 
tension) and angioneurotic oedema are more common in males. Stalker and 
Band reported that the incidence of enuresis in children was 3 boys to 2 girls, 
and in older persons 3 males to 1 female. 


Possible explanations are : 

(1) That the incidence of dysmenorrhoea, chronic arthritis and exophthalmic 
goitre redresses the balance. 

(2) That the “ functional ” psychiatric states are more frequent in women, 
and that redresses the balance. (Incidentally, it is thought that the anxiety 
neuroses—the most frequent of all the neuroses—present more frequently as 
effort syndrome, dyspepsia and other somatic syndromes in men, and more 
frequently with purely emotional symptoms in women.) 

(3) Again, that stronger aggressive trends in men are associated with more 
psychosomatic disorder. 
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VI. THE CHOICE OF SYMPTOM. 


Possible causes of the psychosomatic diseases have been described in general 
terms applicable to them all. But why does one person develop asthma, 
another hypertension and so òn ? In fact, the first question here is, Can the 
bodily effects of emotion be localized in one organ or in one function ? Cannon 
(2) stated as an aphorism that the sympatho-adrenal system, though organized 
for diffuse and widespread action, might influence excessively separate organs 
or functions. He said that the evidence for this statement was derived, not 
from experimental data, but from clinical testimony, and he gave as examples 
both neuroses, such as soldier’s heart, and psychosomatic diseases, such as 
exophthalmic goitre. 

Many specific explanations have been offered for the different varieties of 
psychosomatic disorder—such as some degree of variation in the personality 
types ; identification with a relative or friend suffering from the same disorder ; 
a superimposition upon an already existing organic defect, e.g. asthma follow- 
ing bronchitis ; a specific symbolic meaning in the symptom developed ; or a 
complicated psychopathological mechanism leading to the symptom. Such 
explanations have their validity, but at this point I would stress the constitu- 
tional aspect or hereditary predisposition to react to stress in a specific way. 
The writers in Price’s Textbook recognize definite hereditary predisposition 
or familial incidence in paroxysmal rhinorrhoea, asthma, gastric and duodenal 
ulcer, hypertension, arteriosclerotic conditions, exophthalmic goitre, migraine 
and eczema. Stalker and Band found r12 enuretic relatives in the families 
of 60 cases of persistent enuresis. 


VII. A CLASSIFICATION OF THE PSYCHOSOMATIC DISEASES. 


At one end of the scale are the conditions which exist from an early age ; 
whose symptoms come in brief attacks, often from the slightest cause, and pass 
away again for the time being; these are mostly the ‘‘ allergic ” diseases’ 
which may be associated with abnormal release of histamine-like substances— 
the paroxysmal rhinorrhoeas, migraine and urticaria. At the other end of the 
scale are the conditions which appear to be the result of prolonged stress ; 
which come on in relatively later life; which are usually continuous or pro- 
gressive ; and which are mostly associated with dysfunction of the autonomic 
nervous system—essential hypertension, arterial degeneration, hyperthyroidism, 
peptic ulcer, ulcerative colitis, chronic arthritis and pruritus. Intermediate 
between these two groups in their features are asthma, enuresis and dysmenor- 
rhoea. 


VIII. IMMEDIATE CAUSES. 


Although the literature contains many reports of psychosomatic diseases 
beginning for the first time acutely after one major emotional disturbance, 
I doubt if that is the rule, and prefer, as indicated above, to think of constitu- 
tional predisposition, of continued environmental stresses, of migraine, etc., as 
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repeated trigger-like responses, and of hypertension, etc., as the end-results 
of lengthy processes. 

On the other hand, relapses and exaggerations of the psychosomatic diseases 
are often caused by acute and immediate emotional disturbances. Thus 
Davies and Wilson (4) found that of 52 relapses of peptic ulcer, proved by 
radiography, 42 dated from some event causing anxiety to the patient. 


IX. MIXTURES. 


Simple, clear-cut schemes and classifications do not describe all the com- 
plexities of Nature, and although one can contrast the psychosomatic diseases 
with the ‘‘ functional ” states, one may also inquire if they often co-exist. If 
they do, that may strengthen the view of the emotional origin of both rather 
than weaken it. There is a strong clinical impression that the two groups are 
often associated. Among psychiatric patients a history of dysmenorrhoea, 
enuresis, migraine, peptic ulcer, hay fever or asthma is extremely common. 
Relative to their frequency in the community, hyperthyroid patients are quite 
often seen—especially after operation. Hypertensive and arteriosclerotic 
patients, of course, form a large part of psychiatric practice—but one often 
feels that the psychiatric symptoms, especially of anxious depression, are greater 
than may be explained by the circulatory disorder. On the other hand, the 
observation is often made that, when a major psychiatric illness such as 
depression supervenes, such a condition as asthma may cease. 

Combinations of two or more psychosomatic diseases occur not uncommonly 
—both possibly associated conditions as asthma and hay fever or asthma and 
eczema, and others, e.g. 66 cases of persistent enuresis included 13 with a history 
of other psychosomatic diseases. 


X. THE FUTURE. 


Medicine and psychiatry have, as it were, discovered the uncharted land 
of the psychosomatic diseases, but nearly all the laborious, careful and detailed 
work of exploration has stillto be done. Research to be comprehensive should, 
I believe, be based upon the system adopted by Stalker and Band—analysis 
and interpretation of data derived from (1) accurate description and enumera- 
tion of the somatic dysfunctions, (2) investigation of these dysfunctions by 
special physiological methods, (3) enumeration of associated autonomic or 
psychosomatic disorders, (4) description of the associated psychiatric states or 
personality types, (5) the sex incidence, (6) the family history of psychiatric 
and psychosomatic disorders, (7) the environmental conditions, (8) the psycho- 
pathology, and (9) the effects of both somatic and psychiatric treatment. 

Treatment largely awaits the results of research. It is possible, even now, 
to alleviate patients’ disorders by psychiatric understanding. Much has still 
to be learned about specific treatment. Indeed, it should never be claimed 
that any of the psychosomatic diseases are problems proper to psychiatry 
alone. Scientific advance and benefit to patients will only come if psychiatrists 
and physicians study and treat the patients together, at the same time, and in 
the same wards. 
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XI. Envol. 


This paper is what my dictionary says a hypothesis is: ‘‘ a supposition ; 
an admittedly unproved assumption adopted as basis of inference, or for the 
sake of argument.” It is intended only as a basis for further argument, or as 
a stimulus to further thought on the subject. It is sufficiently clear-cut and 
systematized to offer a general interpretation of the known facts, but it is much 
too systematized to be true to Nature. 

A few criticisms, however, will be answered in advance : 

(1) That the bodily effects of emotion are much more pervasive than de- 
scribed here. This may be so, but I have described the immediate and major 
effects, which are recognizable and which can be pathogenic. 

(2) That all the psychoneuroses and so-called functional psychiatric states 
are associated with bodily dysfunctions. This may also be so, but they are 
different in quality, degree and curability from the bodily dysfunctions of the 
psychosomatic diseases. 

(3) That the physiological, endocrine and autonomic manifestations have 
not been analysed in terms of anatomy and physiology. This is so, but for 
the description and understanding of the whole it is not always necessary to 
analyse the parts ` the phenomena of the whole occur on a different plane and 
may represent a new emergence, and analysis of the parts alone may not give 
the complete answer to the functioning of the whole. 

(4) That the contributions of internal medicine to the psychosomatic diseases 
have not been discussed. This is so, but they are not meant to be ignored. 
They are to be integrated in the future in the psychiatric study. 


SUMMARY. 


Although there are no rigid systems in Nature, our knowledge has to be 
based on systems which allow us to isolate and to classify natural phenomena 
and thus to attempt to understand them. Therefore, although a psycho- 
somatic point of view should be pervasive in all medicine, it may be proper 
to reserve the name psychosomatic disease for the paroxysmal rhinorrhoeas, 
bronchial asthma, gastric and duodenal ulcer, ulcerative colitis, essential hyper- 
tension, arterial degeneration (including coronary artery disease) if occurring 
before the senile age period, hyperthyroidism, migraine, chronic arthritis, 
certain skin diseases such as urticaria and pruritus, enuresis, primary dysmenor- 
rhoea, and possibly a few other similar diseases. Almost all these diseases have 
the essential common quality that the major disturbances of function corre- 
spond to known bodily manifestations of emotion. 

It is argued that the bodily expressions of emotion in health and in disease 
can be divided into those of the pleasant and those of the unpleasant emotions. 
The latter can be subdivided into three groups: (A) Diminished visceral and 
voluntary muscle function in sadness, neurasthenia and depression, represent- 
ing a withdrawal from activity and from any attempt to influence the environ- 
ment; (B) increased visceral and voluntary motor function in aggressive 
emotions and in the psychosomatic diseases, representing a preparation for 
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. active aggressive responses; and (c) a greater or lesser degree of mixture 
of the first two in normal and in pathological states of anxiety. 

It is suggested that aggressive emotions have generally been dominant in 
the personalities of persons with psychosomatic diseases. 

If the same basic mechanisms of aggression occur in all the psychosomatic 
diseases, hereditary influences may be one of the factors determining the choice 
of symptom. 


I thank Prof. Sir David K. Henderson for his advice and for his interest in 
this work. 
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‘THE TEST PERFORMANCE OF THE ENCEPHALOPATHIC. 


By ROBERT M. ALLEN, Ph.D., and JoHN C. KRATO. 


Departinent of Psychology, University of Miami. 


AALLEN’s work (1, 2, 3, 4) in this series has dealt with the test performance 
of the brain injured and brain diseased patients. Results of the two groups . 
on the Bellevue Intelligence Scale, Form 1, have been adequately reported both 
separately and comparatively. The purpose of this paper is to combine the 
two groups in order to analyze the test results as one group, Le encephalo- 
pathic group. The study of these test results includes an item analysis of sub- 
test results obtained by this group, and a comparison of verbal with per- 
formance scores to ascertain a valid basis for scatter analysis. 

Rationale for this combining prucedure may be found in Cobb (5, p. 553), 
who reviews the literature on the effects of brain lesions: “ no two 
human brains are alike. Lesions destroying exactly the same areas in two 
different brains would not cause exactly similar symptoms. This is because 
the life experience of each person has conditioned and changed the brain so 
that it is unique.” Also, though the brain of man is more highly developed 
and specialized, from the point of reference of evolution, its functional varia- 
bility is demonstrable. Injury cr disease in specific areas of the brain may 
indicate impairment of functions mediated by those areas. However, the 
variability of function is sufficient to preclude adequate prediction from localiza- 
tion of the encephalopathy alone. From such a point of view, therefore, the 
etiology of the encephalopathic processes is not the concern of this paper. 

Wechsler (6, p. 153) does not make any differentiation between such groups 
when he gives “‘ illustrations of the disorganization of the intellectual processes 
observed in most organic brain cases irrespective of type.’’ The histury of 


encephalopathy studies has been indicated by Allen in the previous studies 
of this series. 


PROCEDURE. 


The encephalopathic group consists of 50 brain injured and 36 brain diseased 
patients in a veterans’ hospital, making a total of 86 subjects. The brain 
injured are those who sustained actual penetration of the encephalon by bullet 
or shrapnel piece, 1.e. traumatic. The brain diseased includes those patients 
with intracranial organic pathology, non-traumatic. Not included in this group 
are patients suffering from epilepsy, psychomotor seizures, convulsive disorder, 
aphasia or psychosis. 

The chronological age range is 20 to 55 years, the median age-point is 28 
years. The distribution is skewed toward the older end, with modes occurring 
at years 2I, 22 and 30, which includes nearly a third of the cases. Of 59 
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patients for whom school achievement is recorded, one had two years of college, 
one had one year of college, 22 completed the r2th grade, 13 did not finish high 
school, 14 reached the 8th grade, and 8 did not finish grade school. All patients 
were given routine psychological examinations, of which the Bellevue Intelli- 
gence Scale, Form 1, was part. ) 


RESULTS. 


The mean intelligence ratings for the group are distributed as follows : Full 
scale I.0., 97, tor verbal, ro1-r, 1-5; performance, 92°6, 2°5. The mean 
LO. ratings fall within the limits of the normal range. An 8-5 difference 
between verbal and performance scores results in a critical ratio of 2-9, which 
may be considered significant. 


TABLE I.—Mean Subtest Weighted Scores. 


v. 1. C. A. Dën S. P.A. P.C. O.A. B.D. D Sy. 
Mean. - IO'4 Ir‘! 10°4 g:I 7-1 9'2 8:5 9'5 8-0 7'9 60-9 
Sigma mean . "29 -28 "27 At dit: 38 dt: 33 “44 di SS 


Table I presents the means of the 11 subtest weighted scores. The order 
of resistance for each of the subtests to the encephalopathic processes from 
greatest to least is: Information, Vocabulary, Comprehension, Picture Com- 
pletion, Similarities, Arithmetic, Picture Arrangement, Object Assembly, Block 
Design, Digit Span and Digit Symbol.. 

The critical ratios for the differences between subtest scores are shown in 
Table II. Italicized numbers are the significant C.Rs. Digit Span and Digit 
Symbol deviate most significantly and ccnsistently from Vocabulary, Informa- 
tion and Comprehension. The rank-order differences indiceted by an inspec- 
tion of Table I are supported in Table II. Block Design, Object Assemblv, 


TABLE II.— Summary of the Inter-subltest Mean Weighted Score Critical Ratios. 


Vv. I. C. A. D.Sp. S. P.A. P.C. O.A. B.D. D.Sy. 
V — 
I 1:8 — 
C Or! 1:7 — 
A 2:6 4:1 2:7 — 
D.Sp. ZA HA 80 837 — 
5S 24 39 25 88I 43 — 
P.A. 4:5 63 47 arr 38-1 1:5 — 
P.C. 2-0 87 2:2 o8 E o0o'5 272 — 
O.A. 45 39 46 17 17 2:1 o9 2:7 — 
B.D. 33 GY AA 2I 1:6 2°58 12 83832 o? — 
D.Sv. 8-2 99 84 42 06 £47 36 ö7 2:1 2-1 — 


and Picture Arrangement, likewise, indicate significant deviations, though with 
less difference-reliabilities and in an order in keeping with that shown by the 
mean weighted scores of Table I. The five subtests at the lower end of the 
order of resistance, i.e. least resistant to encephalopathic processes, deviate 
more from Information than from Vocabulary, which is similar to findings in 
the earlier studies (1, 3). 


— a a 
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DISCUSSION. 


‘These results suggest the manner in which the encephalopathic processes 
are at work in the human individual. In terms of the average weighted scores, 
there is an 8-5 difference between verbal and performance abilities, in favour of 
the former. The gross effect of these processes appears to be in the area of 
motility, or motor co-ordination. However, this obvious deficiency may only 
be correlative with, or the result of, more insidious disabilities, which are 
mediated by the patients’ performances on the Scale. 

The function which this scale taps is the ability of an individual to respond 
to stimulation in terms of his past experiences. Memory is perhaps the most 
basic, with the ability to attend its simplest manifestation. Broadly, out of 
this analvsis and synthesis are developed. This complex form of organization 
includes planning, anticipation and shift. The subtests tap this function in 
varying degrees, depending upon the items. Vocabulary, Information and 
Comprehension hold against the encephalopathic processes because memory, 
without its more complex organizational aspects, is largely dependent on the 
general training and background of the subject. The other subtests hold less 
well because of the increasing demand for more organizational activity. The 
order of resistance noted in Table I acts as a rough indication of the degree of 
organization necessary. Unless the organic lesion directly involves the motor 
system of the patient, it is this failure to organize the problem adequately 
which results in difficulties manifested by poor motor manipulation. 

The results of the Digit Symbol and Digit Span subtests illustrate this 
peint. Very high critical ratios for the differences between the mean weighted 
scores for these two subtests on the one hand, and Vocabulary, Information 
and Comprehension scores on the other, were found. The critical ratios for 
Digit Symbol and Digit Span decrease as they are compared with other sub- 
tests which are themselves affected by the encephalopathic processes. Signifi- 
cant differences between Digit Symbol and all other subtests with the excep- 
tions of Digit Span, Object Assembly and Block Design are shown in Table II. 
It would appear, therefore, that the absence of significant differences between 
these four subtests strongly suggests that motor manipulation and motor 
co-ordination are not the critical functions impoverished by the encephalo- 
pathic processes. Digit Span in no way involves motility, while Object 
Assembly depends very little on motor co-ordination per se. From this it 
seems that the encephalopathic patient has difficulty in conceptualizing a 
problem, in breaking it up into its constituents and re-grouping the parts into 
a logical whole. 

Correlative aspects of the organizational ability which may be part of its 
general dysfunction are anticipation and shift. The patient’s ability to set 
himself into a state of preparedness, and to alter this state according to the 
demands is hampered. Also involved are the patient's reactions to success 
and failure on the test items. The anxieties which may be a part of his reaction 
to his physical disability may be provoked to an even greater extent by the 


testing situation. Time pressure can also serve to disrupt any train of organiza- 
tion. 
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The order of resistance given above may serve as a point of reference for 
the design of scatter analysis patterns. The Information subtest weighted 
score may be used as a basal point for computing the deviation of the other 
ten subtest weighted scores. This may also be used as a basis for the estima- 
tion of the pre-encephalopathic intelligence, since Information, Vocabulary 
and Comprehension hold well against all except the most insidious deterioration, 
and, of course, psychotic blocking. 


CONCLUSION AND SUMMARY. 


The purpose of this paper has been to study the effects of traumatic and 
non-traumatic encephalopathy on patients as measured by the Bellevue Intel- 
ligence Scale, Form 1. A total of 86 subjects were studied, 50 brain injured 
and 36 brain diseased, in a veterans’ hospital. The results indicate a significant 
difference between verbal and performance abilities, as tested by this scale. 
The handicap of the organic patient on this scale appears to be most obviously 
in the area of motor manipulation. It is possible, however, that this difficulty 
is simply the manifestation of the organic patient’s inability to organize, to 
analyze and synthesize incoming stimuli, which results in the terminal and 
observable inability to manipulate manually. A basis for scatter analysis and 
estimates of pre-deterioration intelligence is suggested by the order of resistance 
of the Bellevue subtests to the encephalopathic processes. This order, from 
most to least resistant, is: Information, Vocabulary, Comprehension, Picture 
Completion, Similarities, Arithmetic, Picture Arrangement, Object Assembly, 
Block Design, Digit Span and Digit Symbol. 
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BIRTH INJURY AS A CAUSE OF MENTAL DEFECT: THE 
STATISTICAL PROBLEM. | 


By L. S. PENRosE, M.D., 


Galton Professor of Genetics, University of London. 


CLINICIANS often assume, in a somewhat casual manner, that injury to the 
brain at birth has been the cause of this or that case of defect. Cerebral 
diplegia, hemiplegia, hydrocephaly and numerous types of cerebral mal- ` 
development have been attributed to this cause. Some American psycholo- 
gists have tended to ascribe to birth injury every case of defect with plegia 
(Doll, Phelps and Melcher, 1932). Equally categorical denials of the influence 
of birth trauma in the aetiology of mental defects have been expressed (Berry, 
1933). The decision between these opposing points of view involves the 
examination of some difficult questions. There are two rather obvious prin- 
ciples to be applied. First, any case in which birth injury is diagnosed must 
present symptoms or signs, which could reasonably be attributed to this cause. 
Secondly, a history of events at the time of birth must be ascertained and the 
evidence carefully weighed with a view to finding out whether conditions likely 
to produce injury were present. A third point to be kept in mind is that, even 
when proof of cerebral injury at birth is reasonably complete, the effect of 
such injury on the intelligence level has still to be assessed. In any given case 
of defect with a possibility of birth injury, we must ask ourselves what the 
intellectual level would have been in the absence ot such injury. 

The inferences drawn by Little (1861), who wrote papers on the influence 
of abnormal parturition, difficult labours, premature births and asphyxia 
neonatorum on the mental and physical condition of the child, have inclined 
physicians to take a very liberal view of the possibilities of birth injury. Later 
workers were more cautions and, in particular, neurologists, whose ideas were 
grounded on histology and pathology. The reaction began with Freud (1897), 
who refused to attribute cerebral diplegia to injury in the majority of cases. 
This viewpoint is to a large extent supported by modern genetical findings, 
and it has become a general rule to confine the diagnosis of trauma to asym- 
metrical lesions. Symmetrical cerebral diplegia occurs as a familial condition 
affecting more than one sib. Families have been frequently described in which 
the parents are unaffected yet consanguineous, strongly suggesting that rare 
recessive genes are causal agents in numerous instances. 

The aetiological distinction between symmetrical and asymmetrical con- 
genital plegias can clearly be shown by family history study. The figures shown 
in Table I are taken from data collected some years ago (Penrose, 1939). Among 
the hemiplegias in this series no familial cases were found, but several of the 
diplegias had similarly affected sibs. The familial incidence was low and did 
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TABLE I.—Congenital Cerebral Palsy. 


The 68 selected patients are cases of mental defect with signs of pyramidal lesions, bx 


without other physical malformation. 
Clinical type. 


Asymmetrical. Symmetri- 


Sex. 
Number of patients . g : . ‘= 2I . 2I 


3) 


of sibs similarly affected . ; ës 


D 
4 

D $ 
ee D 


cocoon 
Ui ft Bp 


of patients with related parents . 


2? 


not amount to more than about one in twenty among sibs of the patients. The 
raised consanguinity rate also suggested strongly that some cases, like that 
whose pedigree is given in Fig. I, were due to rare recessive genes. This 


1 ` 


23 25 26 29 A 33 37 38 42 | 


Ere 


WYO OC ® ome J S 
A B c D 
A. Stillborn. 
B. Mental age 9 years 6 months at age of 13 years 9 months. Symmetrical diplegia. 
(M.R.C. Sp. Rept., No. 229 (1938), Case No. 333). 


c. Normal intelligence: Diplegia affects legs only. 
D. Died, aged 2}. 
Fic. 1.—Familial diplegia. 


explanation, however, could only apply to a proportion of the cases and some 
may well be due to intranatal disasters at birth or even to prenatal disturbances 
(Stewart, 1942). Furthermore, the effects of incompatible antigens, as in 
kernicterus, must also be considered seriously as etiological suspects. In most 
cases of fairly evident hereditary origin, the lesions are symmetrical, but 
Hanhart (1947) has found two closely related cases of congenital hemiplegic 
defect, which he ascribes to genetical influence. Conversely, though it is 
difficult to believe that a traumatic haemorrhagic lesion can be often symmetn- 
cal, necrosis of cells due to asphyxia would naturally be expected to affect 
both sides equally. Finally, some congenital hemiplegias are attributed to 
prenatal developmental malformation of unknown origin associated with cystic 
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degeneration or haemangiomata. For some of these obscure defects early 
antenatal maternal infectious diseases are now being blamed. Thus the 
problem of diagnosis of trauma from the examination of physical signs many 
years after the causal injury, even in apparently straightforward cases, is not 
easy—even if a case comes to autopsy. Without a complete family investi- 
gation and personal (including maternal) history, correct evaluation of trauma 
as a cause of defect is impossible. 

The matter can be treated to some extent statistically by collecting data 
to enable us to estimate how much weight is to be given to any circumstances 
found, which may point to birth trauma. Unfortunately, there is hardly any 
held in which statistics are less reliable. However, we can get some informa- 
tion on the importance of various influences, such as intranatal asphyxia, pre- 
mature birth, primogeniture and so on, by the ordinary methods of collecting 
and tabulating medical data. For example, MacGregor (1943) listed the causes 
of stillbirth and neonatal death in 760 autopsies. She attributed the fatality 
to intracranial haemorrhage in 36-4 per cent. of the cases and to asphyxia in 
40°3 per cent., though she also noted that these two categories overlapped. 
This would međn that at least 14 per cent. of live births died of cerebral injury. 
Nevinny (1936) considered that about one third per cent. of all live births had 
definitely proved intra-cranial injury, but that I per cent. were probably so 
injured. He called attention to the importance of long labour, but mentioned 
the danger of asphyxia as instanced by cerebral haemorrhage occurring in 
cases of Caesarian delivery. Rydberg (1932) made a careful pathological and 
clinical study of infants who had suffered cerebral injury at birth. He also 
emphasized the importance of asphyxia and congestion as a condition pre- 
disposing to haemorrhage, but he pointed out that a certain amount of subdural 
bleeding could occur without any permanent injury. This view agrees with 
that of Ehrenfest (1931), who considered that a very large proportion of infants 
after normal parturition showed signs of slight intracranial haemorrhages. 
Severe injuries are recognized at birth by pallor, tension over the fontanelle, 
convulsions and so on and, when the result is not fatal, permanent defect may 
result. Thus, Rydberg collected 48 surviving cases with histories of cerebral 
traumatic symptoms during the first days of life and found 16 of them to be 
idiots or imbeciles. Ten more were mentally retarded to a lesser degree. Only 
nine cases were without any residual mental or physical signs. 

One of the most important factors predisposing the infant to cerebral birth 
trauma is prematurity. This is agreed by all observers. MacGregor, for 
example, found that neonatal deaths were nearly 16 times as frequent among 
premature as among full term infants. But neonatal deaths due to intra- 
cranial haemorrhage were 21 times as frequent in the premature infants, while 
neonatal deaths due to asphyxia were more than 30 times as prevalent. Taking 
the matter a step further, Brander (1936) examined the intelligence levels of 
children who had been premature infants, in a large series of 370 cases, at the 
same time summarizing previous surveys. Most, but not all, previous obser- 
vers had noted an excess of defectives and diplegias in their samples. Brander 
compared the distributions of measured intelligence in his premature group 
with the general population. He concluded that the premature infants were 
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slow in learning to walk and to speak ; 42 of them, or II per cent., were rate: 
mentally defective against 2 per cent. to 4 per cent., in the general population. 
This conclusion agrees with that of Rosanoff and Inman-Kane (1934), wh: 
found premature birth to be more common among defectives than amonz 
members of the general population. A difficulty in accepting that prematunty 
and consequent birth trauma was responsible for mental defect in all thes 
cases was shown by the fact that there were two mongols in the group. Pere- 
sumably, in some instances, malformation associated with severe mental 
defect is itself a cause of prematurity. Furthermore, the criterion of pre 
maturity based on a birth weight less than 54 lb., which applies to from 4 to 
6 per cent. of all infants, is, in many ways, unsatisfactory. Not all light 
infants are truly premature, though some heavy ones may be. Post-matunity 
is also a potent cause of neonatal death and stillbirth (Bickenbach, 1947) and 
excessive foetal size may well predispose to cerebral injury at birth. The 
correct criterion of abnormality should combine both birth weight and duration 
of pregnancy. 

Some of the diagnostic points susceptible to statistical inquiry are related 
to birth order and maternal age. It is generally believed that there is more 
danger of injury for first born than for later children, especially if the mother 
is relatively elderly. Nevinny found two-thirds of cases of intra-cranial injury 
occurred in primiparous births. Furthermore, primiparae were specially 
liable to have infants with tentorial tears. Thus, one of the signs possibly 
favouring diagnosis of birth injury may be a history of primogeniture. Unfor- 
tunately, the proof of the aetiological significance of primogeniture in any 
disease is an elusive problem. Pearson (1914) attempted to show, on statistical 
grounds, that the first-born child was physically and mentally handicapped, 
but he failed to do so convincingly. Congenital pyloric stenosis and some 
other abnormalities were believed by Still (1927) to be unduly frequent among 
the first-born. It is extremely hard to prove this statistically, partly because 
of family limitation after an abnormal birth and partly because present dav 
sibships are so small. In the general population at the present time almost 
exactly 40 per cent. of all births are first births. 

Maternal age is possibly a factor in producing intracranial injury because 
parturition in very voung and in elderly mothers presents increased danger to 
the foetus. The incidence of neonatal deaths rises at the extremes of maternal 
age. It is lowest between the maternal ages of 20 and 2g and is doubled after 
the age of 40; also the risk is increased for first births at all ages. Although 
neonatal deaths are often caused by trauma and asphyxia, malformations pre- 
dispose to these accidents and malformations of all kinds tend to be distributed 
at the extremes of maternal age. Nevertheless, an increase in the range of 
maternal ages for birth injury cases may reasonably be looked for and also a 
slightly older mean maternal age. Owing to the possibility that first births 
may be especially affected, the mean maternal age tends, however, to be low 
and it is difficult to make the appropriate corrections when estimating expect- 
ation. | 

Table II shows that plegic defective patients of all types are more often 
first-born than expected, but with infants with congenital developmental 
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TABLE II.—Analysis of Numbers of First-born Cases of Mental Defect. 


Congenital Anencephaly, Institutional 
` spina bifida or cases of all 
cerebral palsy hydrocephaly. types. 
Number of cases . : : ; 76 ‘ 144 e 1099 
Mean maternal age i : . 287 yrs. 313 yrs. . 2Q°9 yrs. 
Observed number of first-born : 26 : 49 i 325 
Expected number first-born, allow- 
ing for maternal age 21:6 f 41'2 : 307°4 
Excess of observed first births over 
expectation. : : f +44 : +78 . +17°6 
Standard error . ; ; ; + 2°8 ; + 38 . 124 


defects, such as hydrocephaly and spina bifida, the effect is stronger. In 
the data, summarized in Table II, the children were born 40 years ago, when 
families were somewhat larger than they are now and the estimations of pro- 
portions of first-born to be expected are based upon the internal evidence of 
the families themselves. There are opportunities here for further inquiry. 

Finally, we come to the practical problems of diagnosing defectiveness due 
to birth trauma in the light of all these facts and of estimating their frequency 
among other institutional patients. 

In my series of 1,280 defectives, examined between 1930 and 1937, I found 
only 11, whose physical conditions combined with their histories, warranted 
the diagnosis of birth injury as the main cause of their mentally defective 
states (see Table III). I could have said that in a great number of other 
cases birth trauma was a part cause of defect but, in these, the diagnosis would 
only have rested upon vague suspicions and I had to obtain adequate support 


TABLE III.— List of Cases of Mental Defect Due to Birth Injury. 


SEH GE y Signs. 1.Q. SC GC ‘a 
F 15 . Hemiplegic, epileptic . 9 ; 39 
M. 74 : Hemiplegic : II : 24 
M. 75 . Hemiplegic, epileptic . 5 : 27 
M. 102 . Peripheral nerve lesions . 56 28 
(arms and face) ` 
M. 218 . Hemiplegic, epileptic . 50 : 30 
F. 220 ; ‘5 e : 53 ; 32 
F. 687 : d Aë e 48 f 29 
M. 760 . Hemiplegic with pitui- . ` 36 : 37 
tary dystrophy ` 
M. gI2 . Hemiplegic, epileptic . 50 ; 27 
M. 1067 e Hemiplegic ` ` 61 ; 2I 
M. II50 . Hemiplegic, epileptic. 23 : 29 
SM. 3 F. Means . : ; : : . 365 . 2094 


S M.R.C. Sp. Rept. 229. 
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TABLE IV.— List of Cases of Mental Defect Due to Post-Natal Trauma. 


SE Number.* Signs. Lo TR 
F. 326 Hemiplegic e 19 s 24 
M. 521 ; Epileptic 64 e 29 
M. 538 . Hemiplegic, psy opus: 73 e 27 
M. 561 . Hemiuplegic, epileptic . 57 . nk. 
M. 654 l Psychopathic e 51 ; IQ 
M. 726 e Ataxic : 50 . nk. 
M. 755 : Epileptic ; 9 : 33 
M. 827 . Behaviour disorder. 83 : 28 
M. QII . Hemiplegic, epileptic. 30 e 36 
M. 965 e e 2I ; 26 
M. mon . Hemiplegic , o, 33 
M. 805 .  Hemiplegic, epileptic . 25 e 33 
10 M., 1 F. Means . e : g , 477 . 288 


* M.R.C. Sp. Rept. 229. 


in each case from the neurological expert, Prof. S. Nevin. The proportion of 
fairly certain cases due to birth injury among these institutional defectives 
was thus rather less than I per cent. Among them were 8 males and 3 females. 
All except one case showed signs of pyramidal lesions. Usually only one side 
of the body was affected and if both sides were paralyzed they were affected 
unequally. Seven were definitely epileptic. In one case there was an asso- 
ciated pituitary dystrophy. Labour had been abnormal in every instance. 
One had a history of persistent occipito-posterior delivery ; another had been 
a difficult breech case ` another, obstructed labour with subsequent Caesarian 
delivery. Six out of the II were the results of first pregnancies. The maternal 
age varied between 21 and 39 years and averaged 29-4 years, a not unusual 
distribution for a set of normal births. The intelligence levels of the cases 
varied from low grade idiocy (UO 5 points) to high-grade feeblemindedness 
(UO 61 points) and averaged 36:5 points I.Q. Comparison with 32 cases, II 
male and 1 female, of defect due to post-natal injury, in the same sample of 
1,280 patients, showed some points of similarity. Thus, marked neurological 
signs were present in 8 cases, 5 were epileptic, 2 psychopathic and 6 had 
pyramidal lesions. The LO. varied from g to go points and averaged 47-7 
points. This mean LO. is higher than that found for the birth-injured cases 
—not unexpectedly, for, in these cases of post-natal injury there was a definite 
history of decline in mental powers after an accident in which the child had 
received a severe blow on the head. That is, normal development had pre- 
ceded the accident for a longer time than in the cases of birth injury. In both 
the natal and post-natal traumatic cases, males were much in excess of females. 
I must apologize to mv readers for not having presented them with a more 
clear-cut account of the statistical background of this subject. I can, however, 
plead that the fault is not altogether my own. There is a great deal of work 


| 
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l yet to be done in this field and I have merely drawn attention to some of the 
possible lines for further investigation in the hope that those who are in close 
* contact with the clinical material may profit from my incomplete observations. 
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Preliminary Report. 
[Received 5 November, 1948.] 


INTRODUCTION. 


Electronarcosis is considered in some places to be as good as insulin in the 
treatment of schizophrenia (1, 2, 3, 4). One publication on the subject em 
phatically states that electronarcosis is only equivalent to E.C.T. as a thera- 
peutic measure (5). There is such a marked difference of opinion in these pre- 
liminary reports that one wonders if we are dealing with the same procedure. 

This treatment might be regarded as the natural sequence to insulin coma 
and electroconvulsive therapy. Indeed, when we consider how long insulin 
and electroconvulsive therapy have been used, it is a wonder that electro- 
narcosis has been neglected for so long. Electronarcosis was first used experi- 
mentally on animals as far back as 1902, without any ill effects clinically or 
neurologically (6). Various types of current were used, such as unidirectional 
pulse, direct and alternating currents. Little or nothing was done about it 
until within the last few years, when American workers, after intensive and 
_ prolonged experimentation on animals with various types of currents and 
frequencies, were favourably impressed with the ease and safety of the pro- 
cedure (7, 8). Even after prolonged application of electric currents of high 
intensity, in some cases prolonged for hours, no evidence of gross or microscopic 
brain damage was noted. Finally, patients suffering from schizophrenia were 
treated with electronarcosis with results stimulating enough to warrant its 
continuation. 


SELECTION OF PATIENTS. 


This preliminary investigation deals mostly with patients suffering from 
schizophrenia, although a few patients with affective conditions were also 
treated. Some of the patients had been treated with E.C.T. or insulin, or 
both, without response, while others had received no previous shock therapy. 
As this study progresses we hope to be in the position to make the following 
investigation on schizophrenic and other mental deviations : 

(1) A comparison of electronarcosis and insulin results when no previous 
shock therapy has been used. 

(2) A comparison of the results of E.C.T. failures treated with electronar- 
cosis with E.C.T. failures treated with insulin. Some investigation has already 
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been done on the latter at the Ontario Hospital, London, with somewhat reveal- 
ing results (9). 

(3) The results of insulin failures treated with electronarcosis. 

(4) The results of electronarcosis failures treated with insulin. We have 
already commenced this investigation. One electronarcosis failure recovered 
on insulin and two are still receiving insulin. | 

Our patients have been divided into two groups, (a) those ill less than 18 
months and (b) those ill 2 years or more. All patients receive the usual pre- 
shock examinations. As electronarcosis is said to be more hazardous than 
E.C.T. only those in good physical condition have been selected. 


TECHNIQUE. 


Our technique at Homewood differs in many respects from that of the other 
centres using the treatment, but the essential nature of the treatment is un- 
changed. Our patients receive their ordinary breakfast at eight o'clock in the 
morning. One half hour before treatment is administered each patient receives 
atropine sulphate, gr. 44s. This prevents excessive salivation during the 
treatment and eliminates dyspnoea and restlessness. The patient comes to 
the treatment room in ordinary everyday clothing, lies on a hospital bed with- 
out the usual rigid surface underneath and the spine is slightly hyperextended 
over an ordinary pillow. The patient then receives an intravenous injection 
consisting of half a gramme of sodium pentothal in 5 c.c. of distilled water. 
This injection results in immediate sleep, which eliminates nervousness, 
facilitates the proper placement of the electrodes, to some extent buffers the 
initial tonic contraction and eliminates post-treatment excitement. 

The electrodes are wrapped in gauze moistened with normal saline and 
placed 3 in. in front of the anterior border of the mastoid process and r4 in. 
above the zygoma. Multiple small electrical burns are common when uncovered 
electrodes are used. Electrogel is liberally applied to the skin underneath. 
Electrodes should not be placed farther back than 2} in., otherwise stridor and 
a superficial coma will result. An ordinary air-way is placed between the 
patient’s teeth to protect the tongue during the first stage of the treatment and 
facilitate respiration during the second phase. 

The machine in use at Homewood is a 60-cycle A.C. unit equipped with a 
glissando unit. The pre-set current by this device takes exactly 1°2 seconds 
to reach its peak. The glissando in the new B.S.T. unit is of much shorter 
duration and accounts for the greater violence of the initial contraction and 
the relatively high fracture incidence. This gliding increase in the current 
results in a soft initial contraction and eliminates or almost eliminates com- 
pression fractures of the vertebrae. It is therefore possible with the patient 
deeply asleep to lower the pre-set current to the region of 130 milliamperes, thus 
eliminating the usual violent initial tonic contraction. When the treatment 
switch is placed in the ‘‘on’’ position the pre-set amplitude is reached in exactly 
I'2 seconds, the higher the amplitude the more violent the contraction. The 
current is then rapidly increased manually to 300 milliamperes for 8 seconds, 
lowered to 250 milliamperes for the next ro seconds, then to 200 milliamperes 
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until the 30-second mark is reached, and then to 50 milliamperes. By thi 
method controlled clonic contractions are almost invariably present at the 
20-second mark and usually continue for ro or 15 seconds. Violent con- 
tractions can be further controlled by increasing the current from 50 milli- 
amperes to 70-100 milliamperes, and at the end of the clonic phase again 
decreasing it to 50 milliamperes. Respiration is usually re-established at the 
end of one minute, when the air-way is pushed into position. A mixture of 
95 per cent. oxygen and 5 per cent. carbon dioxide is then run into a respiratory 
mask and the patient breathes this mixture for the duration of the treatment. 
It has been our experience that the initial current must be high enough to 
stimulate clonic contractions in order to produce the narcotic type of electro- 
coma. 

With the air-way now in position and the patient breathing freely of car- 
bogen the second phase of the treatment commences. It is customary in most 
other centres to increase the current by 5 milliamperes per 15 seconds until the 
onset of mild stridor and flexor rigidity of the arms. Our experience has been 
that the slow increase of current as used above frequently results in a restless 
treatment characterized by torsion movements, purposeful movements of the 
hands and generalized restlessness. We have found that a rapid, steady 
increase in the current amplitude, within reason, facilitates deepening coma 
and the patient has no opportunity of re-awakening. At the end of 2 minutes, 
therefore, our milliammeter usually registers between 110 and 140 milliamperes. 
At the end of 3 minutes the milliammeter registers, if necessary, between 150 
and 180 milliamperes. By this time the patient is in the electronarcosis state 
—legs extended, arms flexed, hands in carpo-pedal spasm, no restlessness and 
mild stridor. We do not consider this elevation of current harmful—in fact, 
we believe that it is necessary to elevate the current to at least 150 milliam- 
peres to ensure a deep narcosis. Secondary grand mals are not met with 
despite this high amplitude. If stridor occurs and is severe enough to interfere 
with the treatment the electrodes can be moved anteriorly with immediate 
reduction of stridor. Simultaneously there is usually some decrease in the 
flexor rigidity of the arms and a further increase of the current is therefore 
necessary to maintain deep coma. It can be said that the further forward the 
electrodes are placed the higher will be the current necessary to ensure an ade- 
quate narcosis. The current is maintained at the required level for 8 or ro 
minutes, when it is gradually decreased to zero and the treatment is at an end. 
The progress of the patient thereafter is similar to that of the E.C.T. treated 
patient. 

When the treatment is administered to a patient who has not been atro- 
pinized, respiration is continuously impeded by excessive salivation. This can 
be adequately taken care of by a suitable suction apparatus, but the frequent 
application of this apparatus naturally deprives the patient of a large amount 
of CO, and oxygen. Atropine, administered to the patient half an hour before 
the treatment, almost entirely eliminates this troublesome feature of the treat- 
ment. 

At the commencement it is customary to give the patient three electro- 
narcosis treatments per week. In some centres it has been recommended that 
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the treatments be continued until the patient has had 20, 30 or 40 comas, as 
is usually the case with insulin treated patients. Others recommend that the 
treatment be continued until the patient shows improvement, when the treat- 
ments are given twice weekly for two weeks and then once during the last 
week of treatment. For the first two months we continued the treatments 
until the patient had received 30 comas. It soon became evident, however, 
that patients responding to electronarcosis usually did so, as is the case with 
E.C.T., from about the sixth to the fifteenth treatment. In other words, at 
this early date of our investigation, we are inclined to believe that most of those 
schizophrenic patients who will respond to electronarcosis will do so with the 
first ten treatments and that the remainder will probably respond when they 
have received about 15 or 20 treatments. When the patient has shown marked 
clinical improvement electronarcosis is given twice a week for one or two weeks 
and then one final treatment. We have also decreased the duration of these 
latter treatments to 5 minutes. This is then followed by a period of two or 
three weeks’ observation, when the disposal of the patient is then considered. 
Most patients who have not responded satisfactorily to the fifteenth or twentieth 
treatment will not, in our opinion, respond to a larger number. A longer 
period of time, however, will be necessary before this conclusion can be made 
with certitude. 

The duration of each treatment is arbitrary. Most centres prolong the 
treatment to 7, 8 or 12 minutes. At the commencement of the investigation 
we followed this closely, but within a short time we gradually extended the 
duration to 15 minutes. In two cases, both showing no improvement to in- 
tensive electronarcosis, the duration was extended to one hour and three hours 
respectively. Neither untoward nor beneficial effects were noted. We noticed 
that when we limited the duration of the treatment to 7, 8 or ro minutes we 
had little or no post-treatment confusion or amnesia. When, however, the 
treatment was extended to 15 minutes there was a marked increase in the 
incidence of memory disturbance and confusion, particularly the latter. We 
have, therefore, shortened our treatments to 8 minutes. 


TYPES OF ELECTRONARCOSIS. 


Two types of reaction have been described. One is called the “‘ narcotic 
type” and the other the ‘“‘ hyperkinetic type.” The former has been more 
common in our experience, particularly when the patient has shown definite 
clonic contractions at the end of the first 30 seconds. The patient lies quietly, 
with legs extended, arms flexed, no cyanosis and little or no stridor. When 
clonic contractions have not been elicited the patient usually becomes restless 
about the fourth or fifth minute. This restlessness manifests itself by torsion 
and purposeful movements, respiratory difficulty and noisiness. In such cases 
we have found it beneficial to sweep the current manually up to 300 milliamperes 
for a period of 15 seconds and gradually return it to its former level. A second 
grand mal usually results from this procedure and a quiet narcotic treatment 
may be effected. In some cases, particularly in those who have not responded 
after the twentieth treatment, we have terminated further treatments with a 
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‘second grand mal. We have not, however, noted any beneficial results from 
this procedure. 


CLINICAL FINDINGS. 


During the first 30 seconds of the treatment most patients showed marked 
irregularities of heart action—cessation, bradycardia or tachycardia. This 
was usually associated with changes in blood pressure. Blood pressure read- 
ings taken during the first phase were difficult to estimate because of muscular 
tension and adventitious sounds. When the current was dropped to 50 milli- 
amperes and from then on for the duration of the treatment, all patients showed 
marked tachycardia with elevation of blood pressure. This elevation was 
present in both systolic and diastolic readings. Pilomotor reactions such as 
flushing of the skin, sweating, etc., were also almost universally met with. 
These findings have all been fully recorded in other reports (10). Electro- 
coma appears to be deepest immediately following the clonic phase, when 
neurological phenomena are common, e.g. positive Babinski. Coma in the 
second phase never reaches the degree commonly met with in insulin therapy. 
Patients awaken from 2 to 35 minutes after the treatment 1s discontinued. 


COMPLICATIONS. 
(a) Fractures 


In approximately 600 electronarcosis treatments we have had no clinical 
evidence of compression fractures of vertebrae. We have not, however, 
carried out post-treatment X-rays on any of our electronarcosis patients as 
none of them complained of backache. This is unquestionably the result of 
the special glissando technique, deep sedation of the patient and the low initial 
milliamperage (11). Fractures of other bony structures were not encountered. 


(b) Memory Disturbance. 


Memory disturbance, disorientation and confusion are not more common 
with electronarcosis than with electro-therapy, when the usual method is 
used. Post-treatment excitement occurred in one patient. Amnesia and con- 
fusion are, however, more commonly met with following electronarcosis than 
when B.S.T. is used. The majority of our patients showed a mild degree of 
nominal aphasia, but no gross amnesia or confusion on treatments of 8 minutes’ 
duration. Treatments of 15 minutes’ duration or longer were complicated by 
gross memory disturbance and confusion in about half our cases. With few 
exceptions patients were not incapacitated to any extent after electronarcosis 
and the majority were able to participate in the regular occupational and recrea- 
tional programmes in the afternoons and evenings. 


RESULTS. 


Sixteen patients ill less than 18 months received electronarcosis. Seven 
of them had had no previous shock therapy. The results are shown in Table 
IA. It will be noted that two patients recovered, three were much improved, 
one was improved and one unimproved. 
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TABLE 1A.—Schizophrenic Patients Ill less than 18 Months. (No previous Shock 


Therapy.) 
Name. Age, ` Diagnosis. eae meee Result.* 
Miss Hi— . . . 20 .  Catatonic . A e I2 . I 
Mrs. H— . e . 47 . Paranoid . 8 . I5 2 
Miss C— . : , 2g. m . 4 . 23 3 
Miss G— . : . 260 . =Catatonic . 2 IO 2 
Mrs. J— . : , 43 . Paranoid . 18 . 24 4 
Mr. S— . ! a. 23 a e . 4 . 24 I 
Mr.C— . ; , 31 4 4 2 


* 1 = recovered ; 2 = much improved; 3 = improved; 4 = unimproved. 


Of the g remaining patients, 7 were E.C.T. failures, 1 was an insulin and 
E.C.T. failure, and I responded to metrazol six years ago. The results are 
shown in Table IB. 


TABLE 1B.—Schizophrenic Patients Unimproved with Previous Shock Therapy. 


(E.C.T., insulin.) 
Shock Number 


Name. Age. Diagnosis. Duration. results. en. Result.* 
Mrs. Mch . 32 . Catatonic . 16 4 31 4 
Miss P— . IQ . Paranoid . 18 4 16 I 
Miss R— . 23  . Catatonic . 6 4 16 4 
Mrs. R— . 37  . Paranoid 5 4 14 2 
Mrs. B— . 45 «. Catatonic 4 4 15 2 
Mr. K— . 26.. . d 4 27 4 
Mr. P— . 30 . Paranoid 5 4 IO 3 
Miss B— - 39 j 6 4 30 4 
Mr. S— . - 42 3 2 I 8 i 


* 1 = recovered ; 2 = much improved; 3 = improved; 4 = unimproved. 


Two of the 9 recovered, 2 were much improved, I was improved and 4 were 
unimproved. 


The total immediate results are shown in Table Ic. 


TABLE IC. 
Results.* 
Number of mA EN 
Diagnosis. patients. I. 2, 3. 4. 
Paranoid schizophrenia . ; ; i IO e 33 3 2 2 
Catatonic schizophrenia . e ; ; 6 sr 2 se 
Total . s : ; ; : 16 . 4 5 2 5 
* t = recovered ; 2 = much improved; 3 = improved; 4 = unimproved. 


Nine of the 16 patients recovered or were much improved, the remainder 
are still in hospital. 
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Our second group of schizophrenic patients have been ill two or more years. 
The results are shown in Table II. 


TABLE IJ.—Schizophrenic Patients Ill Longer than Two Years. 


Name. Age. Diagnosis. Geer ge Kee and En. Result.* 
Miss B-— : 37 ; P; e 3 . E.C.T., insulin = 4 . 23 4 
Mrs. B— : 55 g I.P. ; 2 d E.C.T.=4 ; 30 4 

. Miss C— ; 43 C. > 20 S ditto : 3G 3 
Miss N— : 36 H 10 S si ; 30 4 
Miss P— e 19 H 2 gë e 26 4 
Miss P— 8 22 P 3 . E.C.T., insulin = 4 . 23 4 
Mrs. L— ‘ 4I C Lo , Met. E.C.T., insulin . 25 4 
Mr. B— <.. 37 , C. 7 E.C.T., insulin = 4 . 39 3 
Mr. B— ; 17 . C. 2 E.C.T.=4 S 29 4 
Mr. M— ‘ 26 C 3 Nil e 25 2 
Mr. McL— . 47 P 9 és ; 36 4 
Mrs. McC— . 31 P I5 "e e ei 2 
Mrs. D— e 33 P A E.C.T., insulin = 4 . 26 4 
Mrs, J— , 47 P A Nil, : 26 4 
Mr. S— : 34 P 4 E.C.T. + Insulin = 2. 6 2 

* 1 = recovered; 2 = much improved; 3 = improved; 4 = unimproved. 


Of the 15 treated, 3 were much improved, 2 improved and Io unimproved. 
A small group of 5 patients with affective conditions not responding to | 
E.C.T. received electronarcosis. The results are shown in Table III. 


TABLE III. 
E.C.T. Number 
Name. Age. . Diagnosis. . Duration. results. en. Result.* 
Mrs. W— . 58 . Invol. . 12 months . 4 . 28 . 4 
melan. 
Mrs. A— at, ditto . e 2 > Qe & «TE o 4. 2 
Mr. T— . 58 . E SE, 7 <- 4 . H, A 
Mrs. Y— . 38 . Par. . 6 $ TE E 6 . I 
state 
Mr. J— . 57 ~~. Schizo- . 2 Si 5 we: x 6 . I 
manic 
* 1 = recovered; 2 = much improved; 3 = improved; 4 = unimproved. 


The following tentative conclusions have been arrived at after five months’ 
experience with electronarcosis on a small group of patients : 

(1) Electronarcosis is not specific for schizophrenia, but it is a valuable 
addition to the physical therapies. 

(2) Electronarcosis, because of its economy, safety and encouraging results 
deserves further intensive investigation, particularly in early schizophrenia. 

(3) The course of the long-standing schizophrenic disorder e not influenced 
to any noticeable degree by electronarcosis. 

(4) Patients with other mental conditions not responding to E.C.T. should 
have electronarcosis therapy. 


CONCLUSION. 
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(5) Schizophrenic patients who respond to electronarcosis usually do so 
between the sixth and fifteenth treatments. This was found to be the usual 
state of affairs with E.C.T. Patients who do not recover by the fifteenth or 
twentieth treatment do not benefit by prolonging electronarcosis. 

(6) Schizophrenic patients who do not respond to electronarcosis should 
have the benefit of insulin therapy. 

(7) Patients who do not respond to E.C.T. or insulin are more resistant to 
electronarcosis. This was found to be the case with E.C.T. failures treated 
with insulin. 

(8) No clinical evidence of compression or other fractures was noted with 
the procedure described. Electro-convulsive therapy, with classical and brief- 
stimulus techniques, is now given by this method. 

(9) Twelve to fifteen electronarcosis treatments and an equal number of 
shock treatments can be given in three hours by one physician, one graduate 
nurse and two attendants. A small number of insulin patients can also be 
supervised during this period. 

(10) Electronarcosis is as safe as E.C.T. and safer than insulin therapy. 


I would like to express appreciation to Dr. F. H. C. Baugh for his interest 
and permission to publish this paper, also to Dr. A. L. McKinnon, Dr. G. S. 
Burton and Dr. M. Bunt for their co-operation in preparing the case material. 
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A CASE OF HYSTERO-EPILEPSY SUCCESSFULLY TREATED BY 
DEEP ANALYTIC PSYCHOTHERAPY. 


By H. EpELSTON, M.B., D.P.M. 


INTRODUCTION. 


To estimate the radical change that has come over medicine since the turn 
of the century it is worth considering for a moment the recently republished 
classical writings of J. Hughlings Jackson on Epilepsy and Epileptiform Con- 
vulstons.(t) Extensive and detailed as they are, they contain no hint of a 
possible psychological approach either to etiology or therapy. Both indeed 
are specifically rejected, the author taking the greatest pains throughout to 
keep psychology at a distance, as if it had no place in medicine proper. For 
instance, he describes most minutely the many and varied mental symptoms 
associated with epileptic attacks—both those before and those after the attack, 
when his acute clinical sense often takes him a long way; in his description 
and discussion of the “‘ intellectual aura "and the ‘‘ dreamy states ’’ he would 
seem to be close to some modern views and discoveries.* But for him such 
symptoms are only aids to diagnosis, mere pointers to underlying structural 
damage of the central nervous system, which is his only concern—viz. ‘‘ Admit- 
ting that all mental states have parallel physical states I think our direct 
concern as ` . . physicians is with the latter only ” (vol. 1, p. 169). He 
comes to the conclusion that the study of epilepsy with a" psychological habit 
of mind ” is ‘‘ unfruitful.” 

It is hardly surprising, then, that he should get no further with the functional 
epilepsies than purely empirical descriptions, which he himself recognized as 
an unsatisfactory basis for classification. For he was labouring under the 
double handicap of a sterile philosophy and an inadequate psychology. His 
philosophy, psycho-physical parallelism, taught him to keep the physical and 
the mental in separate watertight compartments, each having no bearing on 
the other ; and his rejection of the psychological is almost inevitable when we 
consider the state of psychiatric knowledge in his day. In the absence of a 
sound dynamic psychology it was not possible to deal effectively with the mean- 
ing of the psychological factors in the illness itself. The hysterical neuroses, 
now recognized to be conditions allied to the epilepsies, were for Hughlings 
Jackson a closed book. Indeed, hysteria is given no more than a passing 
mention, and then only in a warning not to “‘ mistake epilepsy for hysteria.” 

Half a century later,t during which time Freud had presented us with his 
profound and searching psycho-therapeutic technique, in a comprehensive 

* Cf. p. 338 ff. 

+ That is half a century after the original publication of Hughlings Jackson’s papers. The 


article of Worster-Drought’s appeared at about the same time as their republication in book 
form. 
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review entitled ‘‘ Hystero-Epilepsy,’’ Worster-Drought (2) writes: ‘‘ 
that it is extremely difficult, in fact almost impracticable, to draw a hard and 
fast line between hysteria and epilepsy ; that is to say, it is scarcely possible 
to define where hysteria ends and epilepsy begins. This may seem surprising 
as coming from a neurologist, but the more one studies the two conditions, 
their mechanisms and probable etiology, the more one is forced to this con- 
clusion.” The author goes on to show that between the typical epileptic fit 
at the one end and the classical hysterical seizure at the other there is a com- 
plete range of conditions: ‘‘ Epileptic variants—which merge from the motor 
convulsive attack to sensory, visceral and physical manifestations.” Moreover, 
there are ‘‘ the mixed types—cases which exhibit some variant of epilepsy 
together with undoubted hysteria. Such cases are much more common than 
generally supposed and in most of them a diagnosis of epilepsy has been made, 
and so they continue with their label, all psychoneurotic manifestations 
being attributed to the epilepsy. These cases justify the term ‘ hystero- 
epilepsy.’ ý 

In contante of these observations, Worster-Drought asks for the co-opera- 
tion of the ‘‘ psychopathologist ’’ (meaning the analytic psychiatrist) in the 
diagnosis and treatment of all cases of fits where organic lesions have been 
excluded. For those which are clearly hysterical in origin he admits that the 
only radical cure is by psychoanalysis. But even in cases of "(rue ” epilepsy 
‘“ where practicable and in suitable cases I would not hesitate to advise psycho- 
analytic treatment.” 

Treatment of a case of any gravity calls for a deep analysis, a time-consum- 
ing procedure and one not without its difficulties and dangers, as will be seen 
later. The problem then for the analytic psychiatrist is to pick out those 
patients who are likely to reward the time and labour of prolonged psycho- 
therapy. Unfortunately, he has not a great deal to go on in the selection of 
suitable cases. His own experience is by the nature of things limited, and the 
literature contains.all too few clinical examples either of successes or failures 
with hystero-epileptics.* 

One cannot know enough of the experiences of others in this comparatively 
new field. For this reason, as well as for its special interest, I am reporting 
the case below, which after many vicissitudes, at one time being nearly given 
up in despair, and after more than two-hundred-and-fifty sessions (spread out 
over two years) finally came through successtully. In presenting the clinical 
material I have tried to avoid the arid and often controversial psycho-patho- 
logical ‘‘ interpretations ’’ which occupy undue space in analytic journals, but 
have kept to a plain account of the patient’s associations. I have laid more 
stress on points often glossed over and insufficiently appreciated : on the vary- 
ing moods and precise emotional quality of the patient’s revelations: on the 
nature and strength of his resistances and the analytic work needed to overcome 
them : on the corresponding fluctuation of the symptoms and so on. All-in-all 
I have tried, as far as it is possible to do so for anyone without actual analytic 
experience, to give a picture of what deep analytic treatment implies in a case 
like this both for the patient and for the analvst. 


* See later under discussion, p. 397ff. 
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THE CLINICAL PICTURE. 


The patient, whom we will call A. B—, came with his mother. He was a tall, 
embarrassingly handsome young man, aged 25. His regular features and good 
looks, of which it transpired later he was only too well aware, were enhanced by his 
very blond hair and fresh complexion. By occupation a qualified chemist, he had 
been working away from home for the past four vears. But owing to his illness 
he had been temporarily suspended from his job and was now living at home with 
his parents. 

He found it difficult to formulate his complaint precisely, and I give it as far 
as possible in his own words. “ Articles and thoughts become queer leading to a 
convulsion and loss of control.” He elaborated this further into "mental sen- 
sations. . . . An ordinary thought or action would seem different. Be ce ok 
can’t explain how . . . sensations in the stomach or heart or testes. Thoughts 
flash through the mind ” and he loses consciousness. He feels himself flushing 
first, then goes pale. To his knowledge there were no convulsions and his uncon- 
sciousness lasted only half a minute or so.* 


He admitted to symptoms of this kind for about 15 months, before being detected 
bv his superiors. He usually had enough warning to avoid difficult situations and 
he concocted all sorts of excuses to cover up his slight ‘‘ absences.” He did not 
fall and had not hurt himself as yet. Unfortunately, as the condition developed 
he began to drop things during attacks which could now no longer be concealed, 
and he began to be afraid of going about on this account. Just before coming to 
see me he was having about four attacks a day of varying severity. He read up 
the subject in the medical textbooks and came to the conclusion that he was 
suffering from petit mal. But neither his own practitioner nor the medical officer 
of the firm employing him would commit themselves to a diagnosis and both ten- 
tatively suggested an emotional origin for the illness. 

There was much in his history and background to suggest a psychological 
approach to treatment. The patient, who was very articulate, almost loquacious, 
and very introspective, gave an elaborate account of the gradual development of 
his illness. First, some two years previously, there were odd fears and general 
nervousness interfering with his sleeping, but he put this down partly to being on 
night duty and partly to a love-affair, in consequence of which he did not take 
adequate rest. Four or five months later he developed spells of" queer lightheaded- 
ness ’’ which were rather frightening because things and people and noises had a 
different significance during a spell, which he insisted was not a fit and not notice- 
able. About three months later still he began to have involuntary fantasies whilst 
at work. This was a new experience, which really alarmed him. He could not 
recover the content of the fantasies; all he could tell me was the extremely un- 
pleasant mood that accompanied them. He tried all ways of escaping from the m— 
hard work, heavy exercise, drinking beer, etc., without success. He was beginning 
to accept them being thankful they were not noticeable, when he had his first 
definite fit, about a vear all told after the earliest nervousness. It was a verv 
unpleasant shock, particularly as a junior colleague saw him in it and he realized 
what it might lead to. 

From this time on he had a succession of fantasies, moods, and fits, irregularly 
alternating. It was evident from a diary he kept that the moods and the fantasies 
increasingly gave way to the fits. He wrote at the beginning that he could conceal, 
but not entirely control his actions in the attacks, but later concealment became 
more difficult and he dreaded people noticing him. During a holiday at home he 
had several “ living-in-the-past ” fantasies, which brought on frightening and un- 
pleasant sensations inside him, followed by “ I’ve been here before: I’ve seen 
you before ” kind of feeling. 

He persisted with all sorts of tricks to keep the fits at bay, or at least bring them 
under control. At one time he found out he could bring on attacks by thinking 
of ‘‘ certain things "7" on occasion he had done so deliberately, as he could then be 
sure of being clear for the next hour or two. Less often he could stop a mood or 
fantasy materializing or progressing into a fit. He was unfortunately not at all 


* Hughlings Jackson gives an uncannily exact description of similar symptoms as diagnostic 
of epilepsy. (See lectures on the ** Diagnosis of Epilepsy ” (1), pp. 295-6 ff.) 
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clear as to the methods he used. He did know that excitement brought on attacks, 
but again he was vaguely non-specific. He confessed at the time I saw him to 
being continually ‘‘ scared stiff ” ; and when near a mood or fantasy he became 
afraid of the dark or of being alone, “‘ like a little child.” 


Family Structure. 


The family background was fairly simple. There was his father, "" Hail fellow 
well met—easy to get on with—generous . . .?” Mother was a very different 
proposition ; her definite, decisive manner was apparent on first contact, and her 
character was underlined by the boy’s ‘“‘ Mother wears the trousers; she does all 
the ruling.” <A brother, C—, two years younger, studying at the University, com- 
pleted the family. The patient was very proud of his brother’s recent academic 
success, though even in his pride there were twinges of envy that C— had done 
much better than himself. The sibling jealousy which showed up strongly later 
was not far from the surface and even at the beginning the patient had more insight 
on this score than he chose to disclose. 


The Course of the Analysts. 


The patient began by being extremely co-operative.* He was a good talker 
and proud of his easy fluency ` and of the conquests it allowed of with girls. He 
was, however, not so self-assured as he had at first seemed, and even in the early - 
stages of the analysis he revealed that his self-conceit was a cover for many weak- 
nesses and feelings of inferiority. He knew his own character well enough and he 
elaborated it as follows: 

He condemned himself for being self-centred and vain; he admitted he could 
never be sincere and that all his life he had been acting and posing. His affairs 
with girls, he explained, were partly a piece of bravado to overcome his early shy- 
ness, and partly to satisfy his vanity. There was also a feeling of revenge on 
women, a theme which became very significant later on. He described a period 
of extreme narcissism round about puberty, when he became an effeminate dandy 
fora time. Even now “ I’ve made my body a god and I can’t bear anything wrong 
with it.” It hurt him to think he was not fit to join the army (on account of his 
fits). 

He kept calling himself a coward: “ I take the easiest way out—am always 
putting things off—I wouldn’t work ” (at school) and only did so in later years 
out of jealousy of brother C—, who at one stage had caught up with him and passed 
him. He commented bitterly ‘‘ C— was a paragon of all the virtues.” 

He has had various irrational fears since childhood, and very much dislikes 
being alone or in the dark. On that account he has been very much fastened to 
his parents. Yet he resents their advice and “interference ” as encroaching on 
his independence ; his early years would appear to have been one long clash with 
his mother who was as headstrong as himself. More than once he ran away from 
home, but soon came scuttering back. He remembers enjoying the worry it caused 
them at home ! 

There were many ambivalences indicative of his manv conflicts. His alterna- 
tion between self-depreciation and a terrific conceit ; his protest of being (or want- 
ing to be) aggressively independent yet craving for the approval of others. He had 
tried hard to break away from his mother’s apron strings, but failed owing to his 
fears and other anxieties ; even early in the analvsis he ‘‘ almost hated ” his mother 
for his dependence on her. A similar conflict about his brother C— took the form 
of a conscious admiration of C—’s achievements and an imitation of his opinions, 
with an undercurrent all the time of jealousy and antagonism and rivalry. He 
violently condemned his own posing and self-pity without however having the 
strength to alter either. 

Several times he had a fit during analytic sessions, when the severe ones were 
seen to approximate to major epilepsy ; a similar development at home not un- 
naturally alarmed his parents. The fit would begin with a marked change of 
expression when his normally pleasant smile gave way to a verv ugly look; then 
followed coarse clonic movements, but only of the upper half of the body ` mostly 


* He came three times a week as a rule for hourly sessions. 
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of the arms and head. If he were standing at the time he half slipped slowly to the 
ground ; there was no heavy fall, as is usual with the epileptic. The loss of on 
sciousness was only brief and he was soon himself again. The whole attack lastei 
no more than a minute or so. 

About the twentieth session, following his first marked resistances, he brought 
out very guilt-laden sexual reminiscences of his puberty and adolescence ; how he 
had been taught to masturbate at thirteen by a pal; how he and several other boys. 
in a gang, made all sorts of homosexual experiments, both active and passive, ol 
which he was very ashamed. He had found, to his alarm, that he became more 
and more sensual as he grew into adolescence, and at about sixteen he began to be 
afraid of becoming ‘‘ a sexual maniac.”’ 

With girls his sexual behaviour at this time had taken a significant turn. Their 
attention flattered him and ministered to his pride and vanity. Whereas up tc 
now he had been shy and retiring, he began to get ‘‘ an aggressive kick out of over- 
powering a female sexually.” There was no feeling for the woman, and actualiy 
some pleasure on leaving her “ high and dry.” He was very proud of his “ breast 
play ” in particular, and he confessed that this gave him as much or even more 
satisfaction than anything else. For him sex was power, power over women, and 
he gloated over the advantage that his handsome good looks gave him with tke 
girls. He was particularly pleased when a girl showed herself keen on him and he 
kept her at a distance. 

He went on working through various themes in alternation. Sometimes a 
session full of his fears and loneliness and unhappiness at school, where he neglected 
his work and did very badly. Then sessions with increasing ambivalences towards 
his mother ; how she fussed over him and spoiled him and how he liked it; and 
yet sequence after sequence of the clash between them, and her harsh punishments. 
At one stage he went over a phase of stealing money from her handbag ; and after 
discovering how he upset his mother by his misbehaviour he developed a technique 
of ‘‘ You make my life a burden and I'll make yours.” He remembered tantalizing 
his mother into saying “ I wish you'd never been born,” and his tart reply, ‘“‘ I never 
asked to be.” Into this situation C— gradually intruded, becoming everything 
that the patient was not. The continual comparisons made the patient violently 
jealous ; he felt himself being pushed out, and more and more of an outcast. 

About the fortieth session he became completely dissociated at times on the 
couch (almost self-hypnotized) and he brought up deeper and deeper matenal. 
There were numerous and varied fantasies of himself at his mother’s breasts, the 
whole picture with a strong sexual colouring. Even here the power element 
intruded, for he found out ‘‘ It gave mother pleasure too,” and that was his hold 
over her. He brought up the discovery at a very early age that he could always 
get round his mother by being ill: ‘‘ Then she was very nice to me, just perfect. 
Unfortunately one of his illnesses was scarlet fever, which meant removal from 
home, and he went through the awful feelings when taken away from her to 
the fever hospital.* 

Hereabouts he began to develop decidedly negative transference feelings towards 
the analyst, which took the form of elaborate and circumlocutory criticism of the 
medical profession. He became jealous of doctors’ superior status and training to 
pharmacists. He criticized the average doctor’s ignorance of galenicals, and 10 
dreams and fantasies he brought up pictures of the psychiatrist or other doctor 
asking him about pharmaceutical matters in which he showed his superior know- 
ledge. He alternated between asking to be “ told off for being such a dirty dog’ 
and pleading that one should be nice to him. His free associations began to drag 
and one could feel the resistances increasing. He was unable to relax so easily on 
the couch. He expressed a fear of being thought epileptic or insane and treatment 
abandoned in consequence. This led on to a long series of fears; of someone 
going to attack him and of helpless feelings of being trapped. His dreams were of 
being chased by murderous people. 

His resistances went on increasing all round. There was a certain amount d 
consolidation of previous material; for instance, he elaborated his deep sexual 
fantasies to the extent of connecting the breast pictures with incestuous feelings 
towards his mother and he filled in a great deal of detail with regard to his brother. 
But all-in-all there did not seem to be a great deal of progress. There was n0 


+ See Edelston : * Separation Anxiety in Young Children A study of Hospital cases.” 
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doubt about his negative attitude to the analysis in his sceptical replies to even 
simple interpretation. He evaded at times by doubting the validity of his own 
associations. 

Unfortunately, but as might have been expected, his symptoms at this time 
became much worse. He was having major fits—and frequently, though still by 
far the most usual kind was the minor attack for which he first came to me. The 
major fits were more severe and the subsequent dazed confusion lasted longer. 
More than once he reported having bitten his tongue, and as time went on this 
became quite usual. There was also a greater tendency to fall more heavily and 
hurt himself; once he came with his face all bruised where he had cracked his chin 
on the ground in a fit.* 

His temper at home ran part passu with his resistances in the analysis, and his 
parents worried and questioned : Was the analysis proceeding satisfactorily ? How 
long would it be before he would show some improvement ? Was he really a 
psychological case or did he have some organic epilepsy ? And so on. 

In the analysis things went from bad to worse. So meagre was the analytic 
material, and so strong his resistances, that in an attempt to force the pace I 
resorted to a hypno-analytic technique with direct association on some of his out- 
standing fears as enumerated above. Some of them—the fear of being attacked 
and the fear of being trapped and helpless—he brought up with almost halluci- 
natory vividness, though without much apparent effect on his general condition. 
For correspondingly he lost some of his insight. He came out with strong feelings 
that mother didn’t want him: ‘‘ C— was the favourite because he gave in to her. 
Mother only put up with me because she had to.” From that he developed notions 
that everyone was against him and had been so from the beginning. He even 
included the analyst, though he was not too sure of this. 

With his condition steadily deteriorating (his father sent me a long list of his 
major fits over a short period) and the analysis stagnating, I sent him to a colleague 
who was a good hypnotist, for relaxation treatment with suggestion under hypnosis. 
The attempt failed completely ; there was no adequate relaxation, he was found 
impossible to hypnotize, and not unnaturally, suggestion did not affect him. After 
about ten sessions he made his way back to me of his own accord to continue his 
analysis, with the most interesting results and a complete resolution of his symptoms. 


Second Period of Treatment. 


He started off the second series with two confessions. He admitted he was 
not associating completely freely for fear of what I would think; and in a session 
devoted entirely to a discussion of his resistances he revealed that he had been 
hoping for the past months that he would be able to be cured without tackling some 
of his fantasies. One particular set of associations he was holding back were those 
brought up by the word “ hate ” in apposition to C— and mother. His second 
admission was an expression in detail of the secondary gain from his illness: "D 
is so nice being ill; gets you all the attention you want; gets you sympathy” 
and at the same time “a subtle revenge on mother! ” 

One immediate result was a period of freedom from fits of about three days, 
which he then made up for by having a bad fit in the street. He was so dazed 
and confused after it that he had to be picked up by the ambulance and taken to 
hospital. He came round some four hours later and was furious at what he con- 
sidered a most humiliating experience. There was about this time a longer period 
of unconsciousness, generally after attacks, in which he performed some sort of 
automatism, the meaning of which was not clear. 

Now began a new phase. During one session on the couch he said he heard 
an explosion like a pistol] shot outside in the distance. On this as on other similar 
occasions later, he was clearly completely dissociated and hallucinated. Yet he 
had insight. He recognized his dissociated state and talked of a second personality, 
A. B— No. 2, laughing at him. The situation for him was sinister and dangerous, 
and he elaborated through many sessions his fears and helplessness in the face of 
A. B— No. 2. On one occasion he had a fugue lasting half an hour on his way to 
treatment. His initial fantasy was of ‘‘stepping out of myself—and directing 


* Cf. the general teaching that hysterics do not bite the tongue or hurt themselves and that 
this is an important point in differential diagnosis. 
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myself from behind—silent—remarks sounded different—directing my arms frem 
inside like a machine. Brilliant light—sinister—father’s expression knowing.” 
(He could get no further than this.) Yet in his inevitable ambivalent way he had 
to admit that (at the same level) there was an attraction in being helpless: “It 
paid me to be helpless—got things done for me.’ 

From here, after a few badly blocked sessions, he worked up to a violently 
hostile transference which proved to be the turning point of the analysis. He was 
worried in one session about a mildly critical remark he had made previously. He 
put up a tremendous argumentative resistance to developing associations on the 
situation, which in the end brought out a number of filthily abusive comments on 
the psychiatrist’s personal background. He had to admit also to many criticisms 
of the analysis and the analyst in which he alternately defied and derided the latter, 
then was scared of possible consequences: ‘‘Sometimes I feel vou’re almost a 
huckster. I think you are holding me on a piece of string and not helping me for 
what I said. . . .” ‘* You'll get your own back—and when I’m broke you I] 
turn round and say I should be in a mental home.” He gave me himself one onga 
of this antagonism: “ A craving for the attention I never had as a vouth—lI wart 
to be somebody—Jealous of brother’’ and his educational success; from which 
derived a similar jealousy of the psychiatrist's superior education and status (hence 
his derisive criticisms above). His great desire, he explained, was for power over 
people and that they should look up to him—“ I want people—evervone—to think 
well of me—I want vou (analyst) to say I’ve got brains.” 

His final comments on this critical session were very pertinent. “I feel cleaner 
inside—I’ve broken into A. B— No. 2—but he'll get his own back later.” Which 
“he” did; for after eight days’ freedom from fits (the longest penod so far} he 
hada really violent one to make up for it. 

After this the analysis proceeded apace, though not without its ups and downs. 
Some of his associations took him to very deep levels, with breast fantasies in which 
he could “‘ smell it, taste it, breathe it, everything but see it.” There were sexval 
elements in the fantasies, but these did not become explicit till later. Interesting 
was the disclosure (after over a year’s analysis !) that in the first place he accepted 
treatment only to please his parents ; that he was not impressed by the psvchiatnst 
and had put up conscious resistances for some months. Immediately following 
this he resumed his old theme of getting his own back on women; a significant 
connection when one learned that it was his mother who all along was pressing for 
the analysis to be continued to the end. 

Now he brought up and worked through frankly incestuous sexual matemal. 
He exposed and laid bare his repressed sexual attachment to his mother. Father 
he dismissed contemptuously ` ‘‘ Father’s no use to her—she enjoys bathing me 
because she gets no satisfaction out of him, so she gets it out of me—I’ve a big 
penis, etc.” This gave him power over her “in a psy chological manner.” It gave 
him an advantage over C—, too, who “ wasn’t half my size (sexually).” He linked 
this directly to his earlier confessions about his attitude to girls during adolescence 
(see p. = “ 1 do enjoy power over women—when they fall for me I throw them 
aside—young girls did that to me when I was yvounger—now I can do that to them.’"* 

It was not an uncomplicated picture; it was associated with so much guilty 
fear that he tried to reject it. Again and again after elaboration of his sexual 
power fantasies he had a feeling he would have to “ pay ” forit. It amounted at 
times to a ‘‘ feeling of persecution—of being set on by somebody,” similar to the 
unpleasant persecutory elements in the fit. 

He elaborated these themes and their corollaries in detail over many sessions. 
slowly but surely narrowing the field of origin and localizing it to mother. He had 
“ vague upsurgings of hatred towards her” which steadily crystallized into a 
massive ambivalence on the following lines: 

There were always rows with mother when she tried to dominate him. She was 
a protection and a help, but “ You always had to do everything she wanted.” It 
was always easiest to agree: ‘‘ Yes mother,” but with reservations. He had two 
pictures of mother: * One I’d like to punch—the other a ‘ Yes love’ mood.” On 
the one hand she nagged, on the other she helped. She grumbled and punished, 


* This equation, Sex = Power, I find is a common theme at quite a deep level in the analysis 
of severe cases of hysteria. 
t Cf. also the same clement in the main negative transference (p. 393). 
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but she always did things for us. He was afraid of ‘‘ pulling mother to pieces ”’ 
a voice inside saying ‘‘ getting own back later.” He was surprised to find in real 
life that as he kept on blaming mother it led to his loving her more, in his present- 
day relations. 

He developed his associations, reproducing similar ambivalences at deeper and 


deeper levels: ‘‘ It is so nice being helpless and carried about: (then defiantly) 
‘* She enjoyed it too' . . Um afraid she’ll stop doing it—But I know 
motherly love will prevail . . .’’ ‘‘She’s so changeable—you never know 


when you’ve got her—she’ll turn round and tell me to rely on myself—mother’s 
revenge would be to stop carrying me about!’’ He had a flash of fantasy that it 
was mother getting her own back in his fits—‘‘ at the worst possible moment," 
Now he came back to his envy of his younger brother C—. He rapidly un- 
earthed a sibling jealousy at a very deep level (presumably the same level as he had 
been working on with mother). There were many details of his hostility worked out 
on the way, one memory being particularly significant in that it was connected 
with his incestuous sex and breast feelings : 
‘‘C— breast feeding . . . Ipushed‘ it’ away (‘or did I punch mother ? ’) 
e. 18 Mother has a contented look when feeding him. . . . Ididn't like 
that. . . . Mother likes me playing with her breasts.’ 
The climax came in a dream “that I killed C—. I went into his bedroom—he 
seemed a lot smaller than me (he isn’t now)—asked him—he answered back— 
I beat him up—smashed his face in.’’* : 


Having disposed as it were of C—, he took up again the complications of his 
incestuous attachment to his mother. Over many sessions he worked through the 
various elements, sometimes by direct reproductions of infantile experience or 
fantasy, sometimes via transference situations with the psychiatrist.t The emergent 
pattern was quite complex and can hardly be given in any detail, but I should like 
to mention the main conflicting drives and how they were woven into it. 

The sexual was there from the beginning and coloured much if not most of his 
fantasy at all levels, with corresponding guilt on the usual conventional lines. There 
was the plainly genital. As it came to the surface towards the end of the analysis 
it gave rise to conscious desires to rape his mother, momentary but intense, which 
in the sequel, as I shall have occasion to relate, became quite terrifying. The 
pregenital were mainly oral, with the elaboration of the breast pictures previously 
described. At different stages they were associated variously with his jealousy 
of C— (v.s.) and more violently with the clash of wills with his mother, with mis- 
behaviour and correction or punishment. 

The power conflict as already noted was a very violent one, with deep roots 
and wide repercussions. Many times he repeated how he hated women havirg 
power over men. He wanted to humble mother. The only way was through 
sex (and via all other women)—“ I'd like to see her hurt and her pride upset,” a 
formula he repeated with greater and greater venom in different ways and in different 
contexts again and again. But accompanying this desire was the deeper fear, the 
fear of being disowned and rejected. At the breast level in one very productive 
session it came out like this: 

He had a dream, “ Of me of to-day but mother of a long time ago. I was 
having a bath ; seeing through mirror mother naked—non-sexual—just beauti- 
ful like Venus—telling her—no fuss—she started bathing me—almost like 
reassuring sex education.” Amongst the associations: ‘See myself in 
mother’s arms—I try to get her breasts—she pulls away—lI hit her—she puts 
me down—I’m afraid.” Then came his paramount need of mother: “‘ How 
I needed her—she was part of me—but she changes—I hate her but I can't 
kill her like C—, I need her but not him—lIf mother died where should I be?’’ 


* This was not the end of C— in the analysis, but the dream and the abreaction of its associa- 
tions cleared the field so that later revivals of the hostility came up more directly and easily. 
The deepest ones were of C— at mother’s breast, the patient fighting to push him away, with the 
inevitable reprimand from mother. 

t Hadfield’s direct reductive technique was the method used here. Transference feelings 
are pointed out and isclated as soon as they arise, and used as a starting point for free associations 
(DG When did you feel like that before ? ”), to refer them to thcir real origin. In this wav inter- 
pretation is reduced to a minimum and much material cf direct historic experience is exposed 


and developed. 
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He himself summed up: “I’ve never hated anyone as much as mother and I've 
never needed anyone as much.”’ 

(It was about this time he gained great advances in insight: “ I’m just realizing 
what a little b—— I was when young—up to now blaming mother; now I realise 
mvself largely to blame—the only person I really love is myself. Wondering if 
I'll ever be forgiven.’’) 

The fear of losing mother gave point to his conflicts over independence. He so 
badly wanted to stand on his own feet, and fought hard against the revelation of 
his deep desire to be helpless so that she would fuss him and nurse him. At bottom 
there was a pleasant, almost affectionate desire to be babied by her: 

‘“ Feeling towards mother not a raping kind, but a lovable kind of feeling— 
(he began to cry in spite of an attempt to suppress the tears)—It doesn’t seem 
wrong when I put it back as a kiddy, but to feel it Now !—I should have loved 

-to sink back in her arms and be a baby again. . . .” He explained that 

was different altogether from the sex feelings, even though it came up in con- 
nection with them. 

An offshoot of this desire was a revival of his complex about C—. ‘‘ I can't 
have her now he’s there—She isn't mine for the asking : She doesn’t come when I 
cry—fancy her daring to have another baby—etc. 

He reported that he did not lose himself so completely in his fits and he could 
feel himself invaded by very unpleasant | fears, which he symbolized in all sorts of 
wavs. More and more there entered ‘‘ punishment feelings ’’—‘‘ Of being Paid 
back,” and as time went on he talked of "a self-punishing mechanism.” Ver 
often in his sessions, after a particularly guilty self-revelation, he would add *‘ You’ i 
have to suffer for that ”— or “ A. B— No 2 will pay you back for it later with a 


fit.” The fits took the form of ‘‘ punishments, humiliations self imposed.” There 
was some satisfaction in that ‘‘ I like being punished—makes me free—lets me out,” 
exactly as “ If mother accuses me of doing wrong that makes it right.” But he 


complained that his own punishments were too severe. 

(Clinically he was better in that he was having spells of freedom from fits of 
several days at a time, though he was proving argumentatively difficult in his 
behaviour at home. In the hope of circumventing his “ temper and heroics ”’ (his 
own words) he took a job, but had to give it up after three days owing to a bad 
fit.) 

Events rapidly moved to a climax as his self-condemnation increased. The 
urge to attack mother sexually becoming stronger and more conscious, the more . 
intense and violent were the punishment fantasies. He had a last fling at the 
psychiatrist with a compulsive desire to tell him off for suggesting he was responding 
to treatment*—“ He won’t bully me—lI’ll see he doesn’t.” He had dreams of 
‘tough guy feelings ” and of “ lashing out.” There was apparently rather more 
quarrelling at home than usual (‘‘ F’s awkward mood and mother’s tears `’) and 
he condemned himself for being "a liar, two-faced and sensuous, etc. 

He had a picture of “ the invisible enemy closing in on me.’ 

He came to one session in a highly emotional state. He began by saving that 
he had told his mother everything, ‘‘ everything about the aralysis.’’ She, it 
seems, took it very well. He described himself as crying like a little baby as he 
confessed in his mother’sarms. He kept emphasizing again and again the enormous 
upheaval of the experience. At one time he thought he was going mad. "Luke 
a ball of fire in your brain—taking part of vour mind away—putting in your hand 
and pulling something out. It was the fantasies coming to life.” But it was a 
marvellous feeling leaving you ‘‘ cleared out ” and free from fits. He was on the 
couch free-associating in the usual way. As he did so he became more and more 
obviously excited. He condemned himself as a miserable swine for doubting either 
the psychiatrist or his mother, and then mounted into rhapsodies of both, chiefly 
of his mother, threatening violently anyone who might interfere. He worked 
himself up to such a pitch that he had to sit up and ask fora drink. He still went 
on talking, however, and now it was seen that he had quite lost control of himself. 
He alternated silly laughter with tears in a hysterical manner. He kept slapping 
himself on the forehead saying “ What a fool I’ve been, what a fool I’ve been" He 
was all but inaccessible, though fortunately fairly docile and in good humour. (Qn 


* This was the patient’s fantasy, not the psychiatrist's opinion. 
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his way down to the waiting room he offered the caretaker ten shillings and told 
him how good everyone was to him, etc.) 

This mild but undoubtedly psychotic manic state lasted about three hours 
after being called for and taken home. When seen two days later he explained, 
“ Everything I did I felt better for it—I felt A. B— No. 2 leaving me.” He had 
been near suicide before his confession to mother ; now has “ this marvellous feeling 
of getting rid of A. B— No. 2.’’ He had been getting rid of No. 2 in bits, but now 
felt it leave his stomach and body altogether. 

This proved to be the virtual end of the analvsis* and the patient’s prognosis 
that he had got rid of No. 2 was quite correct. He had no further fits from this 
time on, though he reported once that he had been near a minor attack “ but 
there was no force behind it.” In conversation just before finishing he recognized 
the relationship between his mother-fantasies and the girls he went with. He 
remembered his mother’s image being actually present at one time “ both as the 
object of my sex desires and the prohibitor stood behind me.” He described a 
pleasurable element in his fits ‘‘so long as they were not showing me up.” The 
unpleasant part of it all was the humiliation which constituted his punishment, 
almost self-punishment. His final summing up of his fits as ‘‘a dramatized self- 
punishment ” was particularly apt. 

I heard from him a year later, when he wrote: ‘‘I have had no reactions of 
any kind. My weight is approaching its original figure and my nerves, sleep and 
digestion likewise as before my illness. . . . I suppose my reactions and senti- 
ments towards my mother are of most importance and all I can say now is that if 
I picture her in my mind’s eye for a minute or two, tears come into my eves, no 
matter what mood I’m in. When face to face we soon disagree, but no beastliness 
on my side, tolerance being something I’m slowly learning. Maybe being on the 
verge of tears is the long suppressed deep-rooted sentiment towards her and the 
last relics (if any) of my self-punishment. I enjoy these tears, as it drives home 
what a contrary so-and-so I’ve been,” 

A year later still he was in the neighbourhood in connection with his impending 
marriage and he called to see me. The change in him was very striking. He had 
filled in and was several stones heavier than when under treatment. There was 
no sign of the fits and no doubt as to the completeness of the cure. 

My last information about him came from his mother very recently, nearly 
six years after the conclusion of treatment. Relations between her and her son 
had become strained since he had married, about three years after the end of the 
analysis. She blamed his wife for the estrangement, which distressed her even to 
talk ott About his fits: He had no sign of them whatever up to the time of his 
marriage. The following year he had ‘‘ Some sort of slight attack during the night 
after an awkward day,” but that was all. He had been working regularly and con- 
tinuously throughout the years and has done very well for himself in his profession. 


DISCUSSION. 


I have already commented in my introduction on the self-limiting approach 
of Hughlings Jackson to the problem of epilepsy, which is still for the most 
part that of traditional medicine to-day. For instance Penfield and Erickson (3) 
in their recent elaborate monograph on the subject put all the emphasis on the 
physical aspects of the disease. Indeed their definition of epilepsy in terms 
of ‘‘ abnormal excessive neuronal discharge ” entirely begs the question and 
prejudices the issue in advance. Such “ psychological studies” as they 
describe are limited to one chapter only, and prove to be nothing more than 
‘simple surface descriptions of behaviour problems which are mainly the secondary 


* He went on attending for a short time longer. There was still material relating to C— to 
be cleared—cf. ‘‘ I’ve paid the price for mother but I’ve still to pay for C.—” But this did not 
bether him much, and as soon as it was seen that the fits had gone he was anxious to end the 
treatment and be off working. 

+ For this reason she did not want me to see him personally and refused to give me his address, 
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consequences of the disease. Their ‘‘ psychotherapy,” in consequence, is entirely 
restricted to external manipulations of a social and educational character— 
management, rather than therapy, in the real sense of the term.* Theauthors 
show no conception of deep inner mental conflict in their pathology, and in 
fact, specifically reject psychogenesis as a possible aetiology. It is very signifi- 
cant that the term hystero-epilepsy does not appear in the book at all. 

By contrast one has the refreshingly progressive views of Worster-Drought 
previously quoted.t In spite of this neurologist’s opinion “‘ that it is extremely 
difficult, almost impracticable, to draw a hard and fast line between epilepsv 
and hysteria ” (because of the continuous series between extreme examples 
of each) attempts are still being made to find a basis for a clear-cut differential 
diagnosis, so far without success.{ A truly psycho-physical approach as sug- 
gested by Worster-Drought would reveal the barren futility of these attempts. 
The psychological and the physical interpenetrate and interact throughout, 
though the nature and extent of the interaction must vary considerably at 
different levels. From which angle one should attack any particular case in 
therapy will depend on an assessment of the psychological and physical com- 
ponents in the pathology of the disorder. The practical problem for the analyst 
then becomes the accessibility or otherwise of the psychological content, and 
the possibility of its reduction and elimination. 

The above considerations become the more convincing when they are 
supported by an undoubted therapeutic success, such as the case given in detail 
here. Unfortunately, there are all too few examples reported in the literature, 
but the following corroborate and confirm my own experience. 

Dicks (4) gives a case diagnosed as hystero-epilepsy which has so much in 
common with my patient that a summary of it is worth quoting here. (The 
italics are mine to bring out the resemblances.) _ 


“ A very tall and powerfully built girl of 19, with the face of a baby . . . was 
sent for the treatment of epileptiform fits from which she had suffered from the 
ageof 15. . . . There was no family history of any fits or other neuropathic or 
psvchopathic illness. The girl was suspected of having a pituitary lesion, but 
investigations revealed no abnormality. 

‘“ The fits would commence with loss of consciousness with a cry, which followed 
some hours of change of mood. They would often be tonic, sometimes tonic-clonic, at 
other times quasi purposive. From time to time she would wet herself and bite her 
tongue (in the fits). They were unaffected by sedatives like bromide and luminal. 
She was treated analytically at first and revealed the following story : 

(Here follows details of her great attachment to her father, now dead, and her 
rebellious antagonism to her mother. Also, of an early puberty, ‘‘ which has made 
her the victim of many indecent assaults,” one particularly at 12, when she had 
been seriously assaulted by a boy in a barn and had fainted.) 

“ One day after getting into trouble (at work) she had her first fit. She admitted 
now that sometimes she did not become unconscious, but was aware of all around her 
but unable to initiate or control her movements. As the fits recurred at her work 
she was removed and lived at home, visiting her father’s grave daily, and at times 
having hallucinations of him calling her to join him, 

As an experiment she was hv pnotized one day and duly went into @ dissociated 


* There being no attempt at radical cure, only to help the patient to adapt himself to the 
consequences of his fits. 

t Page 389. 

t Cf. Dun, “ Epilepsy and Hysteria,” Lancel, 1947. See also Penfield and Erickson, 
P. 445. The EEG does not appear to be of great assistance in the borderline case. 
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state when she became flushed and rigid. She was commanded to recall what she 
was experiencing and awakened. She related with great horror that she went 
through the scene of the assault with the boy in the barn, and that his face then 
changed to that of her father. She was given reassuring interpretation, but failed 
to keep further appointments. It was ascertained later that she had become very 
excited and intractable and had to be admitted to a mental hospital for a few weeks. She 
made a rapid recovery and from that time has been free of fits and apparentlv 
well according to follow-ups over three years.” 


Allowing for the difference in sex the parallel is particularly close, and, like 
my own case “ offers a valuable commentary on the importance of a psycho- 
logical approach to epilepsy even when the fits seem to conform totype. . SE 


The other case, presented in some detail by Berg (5), is that of an aggressive 
man, aged 45, suffering from “‘ occasional fits—either idiopathic or psychogenic.”’ 
He was taken on for analysis. The account given of the analysis (length of treat- 
ment not stated) shows a release of the usual sexual and aggressive material with 
considerable benefit to the patient. Berg concludes: ‘‘ The reduction almost to 
vanishing point of the epileptic fits (he has had only one in two years), and the 
advent of conscious hysterical attacks as a substitute, would indicate that in this 
case at least, there is a relationship between the sources and mechanisms of epilepsy 
and those of hysteria.” 

(I have one other case, communicated to me privately, of a girl aged 20, suffer- 
ing from fainting fits diagnosed variously as “‘ idiopathic epilepsy ” and “ hystero- 
epilepsy.” She was treated analytically by a colleague with a good result. Unfor- 
tunately, the records of the case are incomplete and do not include a follow-up.) 


Considering the magnitude and importancé of the problem of epilepsy, it 
has hardly been seriously studied yet by the methods of analytic psychiatry. 
Schilder (6) is more interested in its bearings on psychopathological theory, but 
he has one or two pertinent comments on the psychological approach. For 
instance, he states that he ‘‘ was able to clear up amnesias which occurred 
during the epileptic twilight state by means of hypnosis ” in very much the 
Same way as with hysterical twilight states, and considers that "a similar 
situation is to be found in the hypnotic subject.’’ The key to the difference lies 
in ‘* the epileptic apart from his seizures,’’ and should be found in a study of the 
epileptic personality, noting that (at the time of writing) ‘‘ we are still lacking 
more thoroughgoing analysis (of epileptics).”’ 

According to Henderson and Gillespie (7), ‘‘ Certain mental symptoms 
generally found in a confirmed epileptic constitute what has been called the 
‘epileptic character.’ For a long time the epileptic character was looked upon 
as secondary to the ‘ disease,’ i.e. the fits. It is now recognized that the 
traits constituting the epileptic character can often be shown to have existed 
before the fits began. It is now held in fact by many that there is a charac- 
teristic epileptic make up, in which alone the disorder called ‘epilepsy ’ 
develops. "` 

A study of the various qualities listed under the heading of ‘‘ The epileptic 
character ’’ shows in the first place some common to those of the neuropath 
generally ; for instance, undue sensitiveness and egocentricity. There are 
others, like his well known bigoted religiosity, more peculiar to the epileptic. 
Amongst the latter are many which in sum bear a suggestive resemblance 
to the make-up of the severe hysteric. Take the autoerotism and narcissism, 
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or, as Schilder put it, ‘‘ a special love of oneself and an extraordinary vanity,” 
couple it with the shallowness and desire for praise noted by Henderson and 
Gillespie, and one has a character complex which is very prominent in the 
hysterical neuroses. 

Schilder further points out contradictions in the epileptic’s mental make-up, 
what we should now call ambivalences. He refers in this connection to the 
views of Stekel, whose work has not received the appreciation it deserves. 

As far back as roro Stekel (8) wrote on the psychological treatment of epi- 
lepsy. He summarized his conclusions as follows : 

(1) Epilepsy is frequently a malady of psychological origin. 

(2) In every case there exists strong criminal tendencies rejected by the 
conscience. 

3. The epileptic fit is a substitute for the crime, possibly a sexual act 
looked upon as a crime. 

(4) The fit is often caused by the fear of divine punishment and svmbolizes 
guilt, punishment and death. 

(5) ‘‘ Pseudo-epilepsie ’’* is curable by psychotherapy. It demands long- 
continued treatment because the dissociation of the personality is already well 
advanced. l 

Allowing for a slight extravagance of language, all of these theses are well 
substantiated by the material quoted here. 

In a later article (9), dated 1937, Stekel referred to the Ge mentioned 
difficulty of drawing any hard and fast line between ‘‘ true” epilepsy and 
hysterical attacks. He discusses the so-called epileptic ares and notes 
its essential affinity with that of the neuropath in general. In his opinion the 
peculiarity of the epileptic lies in the all-pervading violence of his hatreds, 
which set up inner conflicts of a particular severity only to be dealt with by 
deep dissociation of the personality. The fit then represents a spasmodic 
reappearance of the repressed half of the dissociation, very much like the same 
phenomenon in the dissociated’ personality of the hysteric. The difference 
between the two would lie in the nature of the repressed material and the 
the severity and depth of the repression. In hysteria the division of the per- 
sonality is at a comparatively high level and the dissociation not so profound. 
With the epileptic, on the other hand, all the indications are of a regression in 
the fit to very deep layers of the psyche.t The contrast between the near- 
normal behaviour of a hysterical outburst, or a fugue, and the primitive violence 
of an epileptic fit would point to some measure of me difference. 

Dicks (4) implies the same thing when he says, ‘‘ There would appear “tobe 
every graduation in the severity of the dissociation from the tantrum to the 
true “‘idiopathic’’ attack. It has seemed to me that the nearer the true 
epileptic attack the manifestations are, the more primitive aggression is present, 

* This is the expression used in both the articles quoted, the one in French and the other in 
German. From the text it is clear that he includes under this heading those cases classified 
in this paper as hystero-epilepsy. 

t Schilder quotes Stekel as saying that “ One always deals in the epileptic attack with a flight 
from reality, or with the living out of an impulse. The attack may repeat the scene of the 
patient’s birth or carry him back into embryonal existence. The epileptic may experience in the 


attack his own death, or he may commit a forbidden sexual act or actual crime during the 
attack.” 
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so that idiopathic epilepsy may, after all, be a regression to the massive tension- 
discharge of infantile rage.” 

The problem then in radical therapy is the release and reintegration of 
these lost impulses, principally deep hatreds and very infantile sexual desires. 
There is increasing experience of this kind being successfully achieved by deep 
analyses, which I agree with Stekel are difficult and protracted on account of 
the depth of the dissociation and the rigid nature of the epileptic personality. 
But I think he is far too optimistic when he gives three to six months for the 
duration of treatment ; one to two years or even more (i.e. something of the 
order of 200 sessions) is much nearer the mark. 

In view of the length of treatment and the demands it makes both on the 
analyst and the patient, it would be as well if we could develop diagnostic 
criteria whereby we might assess in advance whether deep analysis is feasible 
and likely to be successful. As already advanced, the essential psychopathology 
is a deep mental dissociation and repression with the spasmodic reappearance 
of the repressed during a period of unconsciousness (i.e. only with the ego out 
of action). This gives a line on the importance of the normal character of the 
patient in estimating the advisablity of analytic treatment. For inasmuch as 
the repressed material is unacceptable to the ego, it must be particularly violent 
in those patients showing the more vicious aspects of the epileptic character. 
In the milder hystero-epileptic it is bad enough ; in the brutal epileptic it must 
be quite impossible, and best left severely alone. If, in addition, one bears in 
mind that massive infantile rages, etc., are deeply buried in the unconscious 
and correspondingly difficult of access, it can easily be seen that there comes a 
point when analytic psychotherapy is impossible as well as inadvisable. For 
such patients the aim of treatment will be just the opposite to that of analysis. 
One would seek to increase the repressions and/or reduce mental tension 
generally ; objects generally achieved by the exhibition of the various sedative 
drugs used so much in epilepsy. 7 

There is, then, great need for more reports of analytic experience, successful 
and otherwise, with the various kinds of epileptic, so that in time we will, be 
able to differentiate out from the mass of material those patients who will 
safely repay the time and effort of protracted analytic psychotherapy. 


SUMMARY. 


I. The author supports the view that epilepsy and hysteria are extreme 
ends of a continuous series with an intermediate connecting group known as 
hystero-epilepsy. | 

2. A psychological attack on the problem of hystero-epilepsy is recommended. 

3. Details are given of the successful treatment of a case in a young man 
by deep analysis which took about 250 sessions spread over two years. 

4. In discussing the result, the self-limiting nature of the purely physical 
approach to the problem of epilepsy is criticised. 

5. From the case given and other cases quoted from the literature, a psycho- 
pathology of epilepsy is put forward showing its affinity, with other psycho- 
neuroses, hysteria in particular. 


+ 
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6. Comment is made on the limitations of analytic psychotherapy and a 


request for more reports of cases to help to define these limitations more 
closely. 


(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
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CLINICO-ANATOMICAL STUDIES OF FRONTAL LOBE FUNCTION 
BASED ON LEUCOTOMY MATERIAL.* 


By A. MEYER, M.D.(Bonn.), and T. McLarpy, M.B.E., B.Sc., M.B., D.P.M. 


(From the Department of Neuropathology, Research Laboratory, Maudsley Hospital, London.) 


THE present paper is based upon the investigation of 95 brains of patients 
dying some time after leucotomy, and mainly, though not exclusively, upon 
the 45 cases in which the survival period was more than 5 months (up to 5 years). 
In a third of the total material and in about half of the 45 cases with survival 
longer than 5 months a full microscopical investigation has been carried out or 
is nearing completion. Eventually all the informative cases will have been so 
examined, but investigation by serial sections of considerable parts of the brain 
is a time-consuming undertaking. An unfortunately irremediable defect in. 
our material is the unevenness and incompleteness of the clinical, physiological 
and psychological investigations of the patients. Obviously only limited cor- 
relation studies can be carried out on such material. Again, the number of 
fully recovered cases in our material is small, in fact only some four (Nos. 66, 
71, 10 and 18) of the total could be classed as such. The reason for this is that 
fully recovered patients are likely to die from intercurrent disease outside 
mental hospitals, when it is difficult to procure a post-mortem. 

The frontal cortex is customarily subdivided into a granular and an agranular 
portion. The main agranular cortex, called areas 6 and 4 by Brodmann (Fig. 
5), constitutes the premotor and motor regions, which do not concern us directly 
in this paper. We are concerned with the prefrontal region or frontal associa- 
tion area, which has been subdivided by Brodmann into areas 8, o IO, II, 12, 
45, 46 and 47. All these are granular except perhaps part of 8 and of the pos- 
terior third of the ventral (orbital) surface, which are agranular. Walker 
(1940) has recently differentiated posterior parts from the rest of the orbital 
region in monkeys as areas 13 and 14, and the human homologues of these areas 
have been defined by Beck (unpublished), working in this laboratory. Fig. 1 
has been kindly supplied by Mrs. Beck to illustrate the position of these areas in 
the human brain. These two regions are important because, as has been shown 
recently, they are concerned with autonomic function, and bilateral ablation of 
area I3 leads in monkeys to severe restlessness. Autonomic control seems also 
to be exercised by the anterior cingular region (area 24), which, though not part 
of the prefrontal region, may be involved in the usual cut. In front of it on 
the medial surface is area 32, which is part of the cingular belt, and apparently 
a nodal point of considerable physiological activity between cortex and sub- 
cortical basal ganglia. 

The prefrontal region has many connections with other parts of the brain, 
and much of the work in our department is concerned with investigation into 


* This paper was read on 26 July, 1948, at the International Congress of Psychology in 
Edinburgh. 
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roughly corresponds to area 14, but it is cytoarchitecturally not homologous. 


their still very considerable obscurities. Such purely anatomical matters will 
not be dealt with here except to stress the important connection of the frontal 
lobe, firstly, with the thalamus, which relays most sensory impulses coming 
from the periphery, and secondly, through the thalamus, with the hypothalamus, 
which is known to be an important control station of metabolism and, in par- 
ticular, of autonomic function (Fig. 2). It has actually been suggested recently 


Fic, 2.—Medial aspect of a left hemisphere demonstrating the relationship of frontal lobe (Fr) 
to thalamus (ki and hypothalamus (indicated by arrow from H.). 


Fic. 1.—Position of Walker’s area 13 in the human brain. Topographically area recta posterior 
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(Le Gros Clark, 1948) that the prefrontal region is in essence the projection area 
of the hypothalamus. The thalamic projection to the prefrontal region arises 
in the dorsomedial nucleus ; that to the anterior cingular region in the anterior 
nucleus. If the fibres of these projection systems are cut, retrograde degene- 
ration ensues in these thalamic nuclei, and it is possible to infer from the location 
of the degeneration which parts of the frontal cortex have been cut off. Fig. 3, 
in which Brodmann’s figures have been inserted in diagrams of the dorso- 
medial nucleus and the anterior nucleus of the thalamus, shows a rough scheme 
of the “ point to point ” projections arising from these nuclei. This diagram 


Doesomed. 
Nuc. -> 


Fic. 3.—The numerals indicate the Brodmann areas of cortex to which the nerve cells in the 
various parts of the dorso-medial and anterior nuclei of the thalamus project. 


is an elaboration of a similar one contained in a previous paper (Meyer, McLardy 
and Beck, 1948). It is based now on the study of 30 hemispheres, and will be 
published elsewhere in greater detail. It is provisionally included in this 
paper in order to demonstrate how a histological investigation of the thalamus 
can add considerably to the accuracy of estimation of the frontal lobe damage. 

The variability of the leucotomy cuts, which was first demonstrated in 1945 
(Meyer and Beck), is still an impressive finding in cases operated upon in 1946 
and 1947 (Fig. 4). After making due allowance for the unrepresentative 
nature of our material, for differences of technique used by different neuro- 
surgeons and, in a very few instances, for deliberate intention, it is difficult to 
escape from the conclusion that, to a large extent, this variability is a conse- 
quence of the blind operation based on superficial skull bearings only. The 
inaccuracy in placing the cut has led to modifications of the surgical technique 
and, particularly in the U.S.A., to an increasing use of open operations intro- 
duced under various names, such as topectomy, gyrectomy and areactomy, 
all designed to ablate circumscribed cortical areas. 
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Fic. 4.—Illustrating largely unintentional variability in plane and direction of cuts. 
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Fic. 5.—Demonstrating the position of Anterior (A.), Middle (M.) and posterior (P.) planes of 
. the cut in relation to Brodmann’s cortical areas. 


For purposes of classification our cases have been divided into those with 
cuts in anterior, middle and posterior planes (Fig. 5). In addition to the wide 
variation in the antero-posterior position, there are also very considerable 
differences in the extent of the cut in the transverse plane. We have therefore 
divided the coronal surface for purposes of analysis into five segments : Dorsal, 
middle, ventral or orbital, medial or cingulate, and central (Fig. 6). Figs. 
7, 8 and g illustrate such differences in the cut in actual cases. 


Digitized by Google 
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The variety of the cuts in such leucotomy material gives an opportunity 
of studying the clinical and anatomical effects of very different frontal lesions 
indeed. Thus, clinico-pathological correlations can be derived which, in a 
steadily growing series of cases such as ours, are bound in time to yield results 
of considerable importance. In an earlier paper the present authors (Meyer 
and McLardy, 1948) compared the clinical symptomatology in a group of 
cases in which the surgical lesions were confined to the prefrontal region (1.e. 
our A and M planes) with another group with bilateral posterior cuts. Tables 
I and II represent an amplification and modification of the previously published 
tables. In each of the tables are listed inter alta the cause of death (whether 
intercurrent or otherwise), the survival time and some gross undesirable 
symptoms, such as restlessness, vasomotor and trophic lesions, persisting 
incontinence of urine, nutritional deficiency and respiratory disturbance. It is 


Fic. 6.—D = dorsal segment; M. = middle segment; H. = ventral segment; C. = cingulate 
segment; shaded area = central segment. 


easily seen how few of these undesirable symptoms occur in cases with strictly 
prefrontal cuts, as compared with those with bilateral posterior cuts. More- 
over, the survival time of the patients with posterior cuts is on the average less 
than half of that of those with prefrontal cuts. Again, most of the patients 
with posterior cuts die from delayed effects of the operation rather than from 
intercurrent disease, which is the usual cause of death in the prefrontal group. 
There is probably a multiplicity of reasons why patients with cuts in the 
posterior plane should do badly. It will be remembered for instance that such 
cuts may involve the posterior orbital region, the cingular region and the pre- 
motor area---all regions known to be concerned with the control of autonomic 
function. In addition, the anterior portion of the corpus striatum is liable to 
be involved, and it is known from animal experiments (Heath, Freedman and 
Mettler, 1947) that bilateral operations on the basal ganglia are dangerous to 
life. 

The last column of Tables I and II contains data relating to personality 
change. From the available notes it is not always easy to assess at all accurately 
the degree and quality of the personality change in these psychotic patients, 
none of whom was personally known to the authors ; hence the considerable 
number of question marks. Notwithstanding this, there is ample evidence 


XCV. , 27 


+ 
+ 


EZE ENEE EE E ké 


STUDIES OF FRONTAL LOBE FUNCTION, 
+ A.A. me A JH ne T n. 


-o3urqo 
Ajlpeuosiod 
əanyerado-zsod 
1O3LDDua10I 


"O1gap Jo asneo 


408 


‘AOUATOYap Iëgonu1n0 = N ft uontqryul Asojerdsar = Y TI Asdajidy = | 


AA E "ema g [BJOL 

agvIAy ` er > 

e er e en eer E ei en res Ae em E e, e ën E 

ee 

ee eebe 
ven = SH LL = "e Gg = Gei, Sen E Së 

“Is z rn — — Sa + + gh E e e, In eer. e =n ves SS E 

mmp > y -  — — * + + - — — — - — - = : = = 

e EE EE E a EE a 

JA CHE — — = + + vm = = ` Së = = tes er eg 

yu 6 — — — za — — ae. vg a Sg Se. eg —  reeë = 

66 LA D a 2 Se = Së SÉ SS Ta ER SS a oo Gë = 

66 WW 

I iis = = a as == 

DI I a SR = PESE Pa F a = ges = S Se 

II z ` SES ES Se Sg SÉ We SE = ge WW 

La) bh ES Se Zb Së 2 + E 7 7 7 — be We Si 

"IA FE i; ° — — = — — =- — —_ — = — = a a = 

yg 6 — e oo SNE E E =n- SEN — — 

"1A fi E GE — — — + + wen — — — — — — mme — — 

mug > — = Ess: TT e eg — = SE ae = re =. = Een Ze 

H z D SE oo 2. 

"at fi H = m S t oF ae T een Ces Sin a S.E 2 e 
F T e Za H a ma MT a g i MT 
= = a 3 $ a 3 "eqo ayen Zut 

ues 5 Gët: EE ZS ' : “ensar ‘ware : 

ponad peang 3 S d SS S 2 D AOU21 UN AOUAIUN Jo/pue Jojomaid ‘WIN; TINS ee 
E KR g y *sdeo xag |esi0q 
Dëser SE E EE EE 


“sejanbas [erup *pəajoau, suolay 


"Spi: pojuodfakd Kjaand—] alavy 


1949. 


TABLE II.—Bilateral Posterior Cuts. 


BY A. MEYER, M.D. AND T. MCLARDY, M.B. 


"auey 
Ayypeuossed 
daly e139d0-3S0g 


"Qep jo INVI 
A0DAUDOALA OI 


Survival period. 


"Spo 


UUN UO 
10a1stsidcl 


} 

-arydon 
| 10/ pue 
JO,UMOSE A 


Clinical sequelae. 


“*gssaussa[1s21 
(Eau 


Anterior 
orbital. 
ew 

L K 


eschen 
L. R. 


Anterior 
cingulate. 


-S 
Slag (% 
222 
ale 
goa J 


Regions involved. 


Dorsal 
premotor 
area. 
roa 
L. R 


Striatum 
ech 
R. 


L. 


esch 
L. R. 


Posterior 
orbital 


Serial 
number. 


SE eR a Ge ee e RY RE Oe aE Ry 8 


ea ae Eh E ee ee KE 


£ -b A SE dE ou E S EE E E 

X Ka Le CG o ie kb C si T D Sen GË 

SE SE 
Lal CAN 

eo hPa qa TS = ea AON a Becke 


goe Zë RS we, ple ag, EP ley es eee ES AR Ge aa ORB E D E 


- 


We Aen Je gi ea AT ER eie ër e a a ais Lake a a e 
Be ie Sn he Lg a ere, ORE aa RO E garaie TP PB NE Ra 
bec. yg 6 E A EE SS ee OR SE a eg) E ET oes ces BSB 


a 
Sie fos tay wifi Aen AE OR ae EE Er a E 


KLEK EK E F 
KEE FER EES SEKR AE 


d oan AR SR TR Gr ate e Li E e San E ET ag BS cP 


KEIER EIERE E REES a 
cirri taet er ER See Aer A res 


d ëmge E E Ee E E EES 


KEESSIER EE Eeer dee? 
WE WEE VR ER A WE E eee Dee 


SL ae e en SR E E e EN EE, Uae ORY Oa OR 


eebe CEET ee 
E E E 


LEEEÄEEEEkEEEFEFEIIIIIII 
TEE EE EE EE EE E EE EE AAR 


"Total 


23+ 


ro mth. 


Total 36 items. 


Nutritional deficiency ` U = uraemia ; H = hyperthermia; R= respiratory inhibition. 


N = 


409 


4I0 STUDIES OF FRONTAL LOBE FUNCTION, (April, 


that personality change, of both the euphoric and the apathetic type, does 
occur in cases with prefrontal lesions only. Recently Hebb (1945) has sub- 
mitted the evidence for the existence of a frontal lobe deficit syndrome to 
severe criticism. This evidence is mainly based upon experience with tumours, 
head injuries, certain presenile degenerations and frontal lobe extirpations in 
man and animals. According to Hebb, in none of these conditions can the 
possibilities be excluded that either the lesions themselves extended beyond the 
frontal association area, or that the effects were caused by the irritation of 
actively growing tumour or progressive atrophy or haemorrhagic cysts and scars 
which causes the behavioural change rather than the loss of normal frontal tissue. 
Hebb extends his criticism also to leucotomy, maintaining that if personality 
change appears after leucotomy, it is due more to pathological complications 
than to the actual severance of the connections of the frontal lobes. It cannot 


Fic. 7.—Different cases demonstrating cuts predominantly in (a) the dorsal, (b) the middle and 
(cl the ventral segment. 


be denied that in leucotomy cases with short survival this point is of considerable 
‘ importance. For instance, the group with posterior cuts collected in Table II 
contains a considerable number of cases with short survival, such as represented 
in Fig. 8, where this may well be one explanation for the severity of the personal- 
ity change. On the other hand, the example illustrated in Fig. o demonstrates 
the usual appearance in cases with longer survival, the surgical lesion being 
relatively limited and macroscopically (and also histologically) inactive. It is 
difficult to believe that such pathological lesions cause much irritation over 
wide distances. 

In view of Hebb’s criticisms cases with survival of less than five months 
have been excluded in Tables III and IV, in which the remainder have been 
graded roughly according to severity of personality change indicated in terms 
of plus or minus. For each case there has been plotted the dimensions of the 
surgical cuts as defined by their mean plane in the antero-posterior direction 
and the segments involved in the transverse direction. All cases in Table Ill 
showed definite personality change, whilst in the cases collected in Table IV 
down to the dividing line the personality change was either questionable or 
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Fic. 8.—Fresh bilateral posterior cuts with haemorrhagic lesions involving the basal ganglia. 
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Fic. 9.—0Old circumscribed bilateral leucotomy lesions in a fairly anterior plane and practically 
confined to the central white matter. 


negative. There is a striking difference in the number of segments involved 
between the cases with positive personality change on the one hand and those 
with negative or questionable change on the other. The average in the former 
is 7-2 segments in the more severe group and 5:5 in the less severe. In the latter 
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it is 3-4. The average plane of the cuts is not appreciably different in the two 


groups. 


In view especially of the unevenness of the clinical data no close 


parallelism between degree of personality change and extent of damage in 


TABLE III.—Correlation of the Severity of Personality Change with the Extent of 
Prefrontal Damage ; Cases with JL and + Degree of Personality Change. 
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TABLE IV.—Correlation of the Severity of Personality Change with the Extent of 
Prefrontal Damage ; Cases with No and ? Personality Change (above) and 
Seven Paradoxical Cases (below). 
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individual cases can be expected. At the bottom of Table IV seven cases have 
been collected which show the apparent paradox of a doubtful personality 
change with a high number of segments involved. However, in four of these 
cases the plane of the cut was very anterior, while in the remainder the pre- 
and post-operative symptomatology of the psychosis was such as to preclude 
any accurate estimate of the personality change. It is therefore fair that these 
seven should not be included in the general tables. 

Closer analysis of the individual segments shows only the middle segment 
equally involved in each group. This is not surprising, as the leucotome usually 
enters the brain in this sector. All the other segments show an increased 
involvement between the group with negative and the group with positive 
personality change, but interestingly this is much more marked in the central 
and ventral segments than in the dorsal and cingulate segments. For the 
central and ventral segments this parallelism is apparent also between the 
group with “+” and the group with “+ +” personality change. 

The central segment collects most fibres converging from the prefrontal 
cortex to form the anterior thalamic radiation. Its prominence in this analysis 
is, therefore, considering the role which the thalamic connections are believed 
to play in the rationale of personality change, not surprising, and could be 
expressed as based upon a quantitative principle. Since, however, the more 
anterior the plane of the cut the progressively higher a proportion of fibres of 
the central segment connect with cortex near the pole—i.e. with areas to. 46 
and anterior yg, I1, 12 and 47 in the commonest cut (through area 45) in this 
series—it follows that these rostral areas are also concerned in the causation 
of personality change. This is worth noting in view of recent reports (Heath 
and Pool, 1948 ; Freeman 1948) which deny an appreciable degree of personality 
change after ablation or isolation of these rostral areas. The explanation for 
this discrepancy may be, firstly, that involvement of rostral parts alone causes 
an amount of personality change of no appreciable practical importance or, 
secondly, that the cortical ablation and transorbital leucotomy are confined 
largely to dorsal parts, whereas from our analysis the orbita] aspect may have 
greater importance for personality change than the dorsal aspect. 

The history of the frontal lobe syndrome shows that damage to the orbital 
region has for long been regarded as a particularly frequent cause of personality 
change, especially of the euphoric type associated with ‘‘ Witzelsucht ” (Welt, 
1887 ; Schuster, 1902; Berger, 1923; Kleist, 1934, 1937; Spatz, 1937; 
Rylander, 1939; Reitman, 1946; and others). Kleist and, more recently, 
Freeman and Watts (1048), and Dax, Reitman and Radley-Smith (1948), have, 
in addition, associated damage to dorsal parts of the prefrontal region with the 
akinetic type of personality change. Our analysis so far supports neither of 
these contentions in their exclusiveness of location and of type of change. 
Several cases with the euphoric type of personality change had bilateral ventral 
damage, but others with typical fatuous euphoria had cuts which excluded 
these regions. Conversely, although several cases with the apathetic (akinetic} 
type of personality change had bilateral dorsal cuts, many others with such a 
personality change had no involvement whatever of the dorsal segments. In 
other words, as in our earlier reports (Meyer and McLardy, 1947; Meyer, 
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Mclardy and Beck, 1948), we still fail to confirm the existence of atomistic 
localization of mental faculties within the frontal lobe suggested by Kleist 
(1934, 1937), even in its simplified form as expressed by Freeman and Watts 
(1948) and Dax, Reitman and Radley-Smith (1948). 

An additional point in this connection which can be deduced from our 
material is that any importance of the orbital region in the causation of per- , 
sonality change is certainly not confined to its posterior agranular part (con- 
taining area 13), which is particularly concerned with autonomic function. | 

The absence of frequent involvement of the anterior cingulate region in | 
Table III, especially the ‘‘ ++ ” group, is of considerable interest. It does ` 
not bear out the views of Ward (1948), who suspected area 24 to be concerned ` 
with the mechanism of fear, and therefore recommended its physiological investi- 
gation in psychiatric patients. Recent American experience with focal ablation 
of the cingulate gyrus (Freeman—personal communication) apparently like- 
wise does not support Ward’s view. It should be emphasized that detailed | 
analysis of our material shows these remarks to apply to area 24 only and not 
to area 32 (part of the so-called cingular belt), which rather behaves, in its 
correlation trends, like the rest of the prefrontal cortex. 

There has been much recent controversy about the fibre systems involved 
in the mechanism of personality change. Freeman and Watts now (1947) 
lay main emphasis on the thalamo-prefrontal connections, but other workers 
(Mettler, 1947; Ritchie Russell, 1948; Reitman, 1946) take a less exclusive 
view. Preliminary reports on thalamotomy, recently introduced by Spiegel 
and his associates (1947), indicate that bilateral lesions in the dorsomedial 
nucleus have a marked influence upon personality and improvement, a result 
which would favour the view that the mechanism of the personality change 
depends very largely upon the thalamo-prefrontal projection. Cases in our 
material in which the cuts were behind the frontal lobes confirm this obser- 
vation. For instance, Fig. ro demonstrates a case in which the thalamo-pre- 
frontal projection was severed bilaterally in the ventral part of the anterior 
limb of the internal capsule, and led to a very considerable retrograde degenera- 
tion in almost al! parts of both dorsomedial nuclei, accompanied by consider- 
able personality change and improvement of the patient’s agitated depression. 
This supplies another explanation of why posterior cuts sometimes cause very 
severe personality change, the whole of the thalamo-prefrontal projection being 
easily severed at this level by a circumscribed cut. 

The problem of improvement will not be touched upon at length in 
this paper, which does not deal with therapeutic aspects. The anatomical 
correlates of improvement will be the subject of a separate paper by the present 
writers. Since, however, improvement has recently been linked by Frankl 
and Mayer-Gross (1947) with the personality change, it is relevant to note that 
the existence of some such association is borne out in our analysis. In Table 
V the cases with over five months’ survival are presented under the three head- 
ings of predominantly affective conditions, mixed mainly paranoid psychoses, 
and schizophrenias, each of these groups being divided into an improved and 
an unimproved subgroup. It is easily seen that in each of the groups the 
improved cases tend to have a distinctly higher average number of segments 


416 | STUDIES OF FRONTAL LOBE FUNCTION, Anc 


involved, the emphasis being, as with personality change, on the central and 
to a lesser degree orbital segments. This tendency is still noticeable if the 
best improved cases are compared with the less well improved cases. As the 


Fic. 10.—Leucotomy lesion (circumscribed posterior cut) in the ventral part of the internal 
capsule (a), severing the great majority of the thalamo-prefrontal projection fibres, as 
evidenced by (b) the almost total retrograde degeneration of the dorso-medial nucleus. 


last column of the table indicates, this tendency runs roughly parallel with the 
severity of personality change, thus confirming Frankl and Mayer-Gross’s 
clinical impression. 


CONCLUSIONS. 


A few points stand out with relative clarity. Bilateral lesions confined to 
the prefrontal region are capable of causing personality change persisting for 
long after the process of active repair and irritation has become quiescent. 
This controverts most of the criticisms raised by Hebb against the evidence 
for a frontal lobe syndrome. The persistent personality change caused by 
posterior (extra-prefrontal) cuts may be severe, but this is due, our material 
would indicate, to the cutting of the thalamo-prefrontal projection in its course 
nearer to the thalamus. These observations also tend to emphasize the import- 
ance of the thalamo-prefrontal projection with regard to the anatomical 
mechanism concerned in the personality change (and probably in improvement), 
and also to confirm the recent preliminary findings after thalamotomy. 

Cases with posterior cuts almost consistently manifest undesirable symptoms 
of an autonomic or other nature. Some of these appear to have a definite 
relation to the posterior orbital, cingular and premotor regions, all of which 
are known to be concerned with autonomic functions. 

No confirmation could be obtained of the more detailed and extravagant 
claims as to localization of mental faculties within the frontal lobe, such as the 
well-known scheme of Kleist (1934, 1937) suggests. Whatever tendency there 
may be for any degree of localization is, so far, overshadowed by a quantitative 
relationship between the degree of personality change and the amount of pre 
frontal cortex cut off. As personality change and improvement seem to be 
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positively correlated, this quantitative principle would appear to apply also, 
to some extent at least, to the mechanism of improvement. The anterior 
cingular region (area 24) appears to play little part in determining personality 
change. 

All these results should be regarded as tentative and liable to considerable 
modifications in the light of greater numbers of cases and of improved clinical 
observations. Their publication at the present juncture seems desirable, 
however, in order to emphasize the importance and potentialities of this type 
of clinico-anatomical analysis, and thus to stimulate the greatest possible use 
of this unique human material. 
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TREATMENT by prefrontal leucotomv, though undoubtedly of value, still 
rests upon an insufficiently scientific basis. Its anatomical and physiological 
effects are being increasingly discovered, but many of its psychological effects 
are still unpredictable and obscure. Its effect on intelligence, on immediate 
memory, and on simple learning ability are now well known, but with these 
we are not concerned. Rather, we have attempted to assess the effect of 
leucotomy on “‘ creative ability.” By this phrase we shall refer to that ability 
by which the ideational content of past experience is utilized in a situation to 
provide concepts and actions not directly evoked by the new situation, but 
elaborated by the patient’s more complex cerebral reactions to the situation. 
The ability is worthy of examination, since the more intellectual the work the 
more is it evident. The architect, for instance, needs more creative ability 
than the bricklayer, the novelist more than the amanuensis, and the Roval 
Academician more than the house painter. 

That this type of activity may be affected by leucotomy has been suggested 
by the results of frontal lobectomy. In the monkey, for instance, Ferrier (1) 
noticed more than 50 years ago that after the frontal poles had been removed 
“a very decided alteration in the animal's character and behaviour had taken 
place. Instead of, as before, being actively interested in their surroundings 
and curiously prying into all that came within the field of their observations, 
they remained apathetic or dull, or dozed off to sleep, responding only to the 
sensations or impressions of the moment.’’ In human patients with lesions 
of the frontal lobes, few investigators have made a study of the creative ability 
of the patients, and the few reports are conflicting. Rylander (2) and Gold- 
stein (3) state that the processes of higher intellectual productivity are less 
effective in such patients; but the evidence presented on creative ability is 
meagre. In view of the paucity of facts, we considered it desirable that an 
investigation should be made into the effect of prefrontal leucotomy on this 
particular activity. 

Investigations already carried out by Hutton and Bassett (4) had suggested 
that a deficiency in creative ability was shown by leucotomized patients. The 
tests used for these investigations had been the Rorschach, the Thematic 
Apperception, the Raven Projection, the Story Telling and the Line Drawing 
tests, but while these results were suggestive they were not conclusive, and it 
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was then decided to develop a test which should be more specialized for this 
purpose. Such a test must satisfy the following criteria : 


(a) It must correlate highly with ‘‘ creative ability.” 

(b) It must be independent of learning, memory and educational status. 
(c) It must be objective in its method of scoring. 

(d) It must yield a permanent record suitable for subsequent examination. 
(e) It must be applicable to all types of patient. 


The factors underlying ‘‘ creative ability "` are probably extensive and 
hardly to be treated adequately by any single method of approach. We are 
well aware that the proposed test is limited in its scope and that some aspects 
of creative ability, perhaps even the most important, may elude it. Never- 
theless, the results of the test may not be devoid of interest, particularly since 
it provides some objective facts to supplement the present meagre knowledge. 

After preliminary trials a test was devised which depended essentially on 
the patient’s ability to add to a painting imaginative details which were neither 
present in the example provided, nor suggested by the experimenter. The 
patient is first given a simple coloured painting which he is asked to copy as 
exactly as possible, not making any variation. This completed, he is asked to 
paint the picture again, but now to paint it as he would like to see it ; he is 
invited, in other words, to add elements neither visible in the example nor 
described by the experimenter. The difference between the second picture 
and the first gives a measure of the patient’s creative ability. Being a difference, 
the score is essentially independent of his experience in painting, his innate 
skill, and his mood of the moment, for all these factors would tend to affect 
both paintings equally. The paintings are scored from several points of view : 
the various scores provide measures not only of the patient’s creative ability, 
but also of certain complicating factors. The test has the advantage that by 
providing means for the measurement of these complicating factors, it enables 
them to be eliminated. 

The ‘‘H & B” test was applied to 25 patients, all of whom had undergone 
prefrontal leucotomy. Asa control group the ideal would, of course, have been 
the same 25 patients before their operation, but this arrangement was not 
practicable. For control groups we have therefore used 25 normal persons 
and also 25 psychotic patients who matched as closely as possible the group 
from which the leucotomized patients were drawn. 

The H & B test will next be described in definitive form. 


The H & B Test. 


The patient is provided with paint brushes, palette, water, and pots of 
poster paint in nine colours: brilliant orange, golden chrome, oxford ochre, 
ultramarine, cobalt violet tint, deep green lake, prussian blue, chinese white, 
and ivory black. In the first part of the test he is shown a simple coloured 
painting—the ‘‘ example.” 

The example is 34 in. square, and shows a jug, bowl, spoon and curtain, 
coloured orange, cream, grey and black respectively, on a background of purple 
and on a base of pale green. Each colour is even over its whole area, so that 
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no modulation occurs. A single black line separates the colours. He is then 
provided with a line drawing which is devoid of colour, but which matches the 
example in bearing the black outlines of the jug, bowl, spoon and curtain. He 
is asked to paint into the spaces between the lines so as to copy the example as 
exactly as possible. To copy the example exactly requires some blending of 
colours, but the skill required is small: experience with the test confirms that 
the blending causes little difficulty. The instruction given to the subject is : 
“Please copy this as exactly as you can. There is no time limit.” No further 
instructions may be given ; any query must be answered only by a repetition 
of the original instruction. * 


Typical pair of paintings produced by a subject of high creative ability. That on the 
left closely resembles the example (which is not shown, but is similar); that on the 
right shows abundant imaginative additions. 


When he has finished his copy both it and the example are removed, and 
the second part of the test is commenced. He is provided with another line 
drawing identical with the one he has just used, and he is given the instruction : 
‘““ Paint this as you would like to see it.” When this painting has been com- 
pleted to his own satisfaction the test is complete. 

The next step is to convert this pictorial material into numerical scores 
which measure those five psychological characteristics in which we are interested 
and on which the data give relevant information. The following 23 criteria 
are applied (A to I on the first, and J to W on the second painting) ; each is 
allotted 1 mark if the answer is “‘ yes,” and o mark if the answer is “‘ nol": 

A-E. Does the colour of (A) the jug, (B) bowl, (C) spoon, (D) background, 

(E) base, match that of the example ? 

Do the shapes of the objects approximate to those of the example ? 

Has any paper been left unpainted ? 

Has any colour been changed from that of the example ? 

Has the space in the jug handle been either omitted or painted 
wrongly in relation to background ? 

J. Are any new colours used ? . 
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Has the colour of the jug been changed to blue ? 

Has any addition been made (excluding those of M N O below) ? 

Has a design been applied to the background or base ? 

Has a design been applied to any of the objects other than back- 
ground or base ? 

Has shading of any kind been applied ? 

Is there any differentiation between the inner and the outer surfaces 
of either jug or bowl ? 

Has either the handle or the base of the jug been painted a colour 
different from the body ? 

Has purple been used as a flat wash anywhere ? 

Has black been used as a flat wash anywhere ? 

Have any of the objects been painted out ? 

Are jug, bowl, spoon, curtain, all clearly shown ? 

Has either base or background been left unpainted ? 

Has the space in the jug handle been either omitted or painted 
wrongly in relation to the remainder of the background ? 

The scoring is simple and direct ; ‘each question can be answered by 
“yes” or “no.” These answers are allotted the arbitrary scores of 1 and o 
respectively. Whether the scores are to be taken positively or negatively, 
and whether the different criteria should be given scores of different magnitudes, 
are questions which need not be considered at this stage, for full consideration 
will be given later. 

In order to give objectivity to the question ‘‘ Does the colour match ? ” 
and in order to allow a reasonable deviation to the less skilful painters, for 
each tint in the example a card was prepared bearing two similar tints which 
showed the limits within which a tint must lie if it was to be judged as ‘‘ match- 
ing.” 

In order to test the objectivities of the 23 criteria, two experimenters 
independently scored the final 150 paintings by these criteria. Of the 3,450 
De 2X23X75) scores allotted, 1,540 pairs agreed and 185 pairs disagreed ; 
so the agreement was 89 per cent. Since this type of test measures concepts of 
some complexity, the degree of objectivity reached may be considered satis- 
factory. | 

The criteria are not all independent, nor are they intended to be. Criteria 
A to I, for instance, are linked by the common factor of ““ accuracy,” for they 
all depend on the precision with which the example has been copied. The 
23 criteria are therefore compounded into five basic Sets, each almost homo- 
geneous in its psychological content. These five Sets will now be described. 

Set 1 contains the criteria AtoI. The characteristic measured is the ability 
to copy the example with precision. The score for the Set is the sum of the 
marks for A, B, C, D, E and F, minus the sum of the marks for G, H and I. 
(The last three marks are given signs opposite to those of the remainder because 
the last three questions are more conveniently stated in inverted form ; thus a 
‘* Yes ’’ in A implies a good colour match and more “ accuracy,” while a ‘‘ Yes ” 
in G implies an unpainted part and less “‘ accuracy ”.) For convenience in ` 
reference we have given this Set the arbitrary label of “ accuracy.”’ 
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_ Set 2 contains the criteria J, K, L, M, N, O, P and U. The score for the 
Set is the sum of the marks for these criteria. The characteristic measured is 
the ability to vary from the given example by the introduction of some new 
element. The measurement of this ability is, of course, our primary aim. 

New elements can be introduced either by the addition of objects, the 
addition of design, the addition of shading, or the alteration of the colour 
scheme. If new elements are added, their form will, of course, depend on the 
characteristics of the patient’s personality. With these characteristics, how- 
ever, we are not primarily concerned, since our interest is focussed on the simple 
ability to add elements which were neither visible in the example nor suggested 
by the experimenter. We have given this Set the arbitrary label of ‘‘ creative 
ability.” 

Set 3 contains the single criterion T. The characteristic measured is the 
painting out of objects. The score for this Set is the mark given to T. We 
have given this Set the arbitrary label of "" annihilation.”’ 

Set 4 contains the criteria R and S. The characteristic measured is the 
occurrence of either black or purple in the second painting. The score for this 
Set is the sum of the marks given to Rand S. We have given this Set the 
arbitrary label of “‘ persistence.’’ 

Set 5 contains the criteria Q, V and W. The characteristic measured is the 
inability to treat the picture as an integrated whole. The score for the Set is 
the sum of the three marks. We have given this Set the arbitrary label of 
‘‘ omission.”’ 
| The five Sets thus reduce the performance of each patient to a vector of 

five numbers ; thus patient No. 1 scored [8, 8, 0, o, 0], while No. 2 scored 


[2, 5, 0, 4, 4]. 
The test was then applied to the patients and to the controls. These we 
will now describe. 


The Subjects. 

Of the 25 leucotomized patients, 18 were living outside and 7 were still in 
hospital. The intervals between operation and testing ranged from 4 weeks 
to 7 years ; the average interval was 3 years. 

For controls we had two groups: one of 25 normal persons, and one of 25 
psychotic and non-leucotomized patients. The latter were selected to resemble 
as closely as possible the type of patient from which the subjects had been taken 
for leucotomy. We shall refer to the three clinical types as the ‘‘ Leucotomized, ` 
the "Normal," and the ‘‘ Psychotic,” often using the abbreviations L, N and P. 

These 75 persons were subjected to the test. The paintings were scored in 
the manner defined, and the scores are shown in Table I. 


The Results. 

The scores will first be analysed to provide the basic facts. Their inter- 
pretation will be postponed until the discussion. 

The first analysis will ascertain whether the three clinical types (L, N and P) 
differ significantly in their scores. The Sets will be examined separately ; 
questions which involve their inter-relations will be discussed in a later paper. 
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Set 1. 
The mean scores of the three clinical types are : 
Leucotomized ; , 45 
Normals ; ; d , 82 
Psychotics . ; . I6 


The statistical significance of the differences is shown by the analysis of 
variance in Table II. 


TABLE II.—Analysts of Variance of the Scores in Set I. 


Variance. DF. Sum square. Mean square. Yanes P. TAEA 
Clinical types ; : 2 à 534-32 . 267-16 © 17°3 . <o'oor . + x 
Residual š : , 72 . IIII’36 . 15:4355 š Se R Se 

Total š ; . J74 . 1645:68 


We shall use throughout Yates’ (5) convenient symbolism, where o represents “ not signifi- 
cant,” # represents “ significant at a 5 per cent. level,” and œ æ represents “ significant at the 
I per cent. level.” 

The right hand column of Table IT shows that the three clinical types differ 
in their scores in Set 1 by amounts which are undoubtedly significant statisti- 
` cally. 

The comparisons between the pairs of clinical types are made as follows. 
Since the residual variance is 15.4355, the variance of the mean score will be 
one twenty-fifth of this, and the standard deviation will be its square root, 
i.e V15.4355/25, which is + 0-786. The standard deviation of the difference 
between two of the means will be 4/2 times this. The difference will be signifi- 
cant if it exceeds twice its standard deviation, i.e. if it exceeds 24/2 x 0-786, 
which is + 2:22. Thus the means of the leucotomized and psychotics differ 
by 2:9; as this exceeds 2:22, the difference is significant. If we indicate this 
difference by the obvious symbol L/P, we find the significances of the differences 
to be: | 


CUP 26 = 
N/L- 2 e 
NIP o "ES 


All three clinical types are therefore significantly different from one another 
in their scores for “‘ accuracy.”’ 

The data of Set 1 show, therefore, that the leucotomized are neither as 
“ accurate "as the normal, nor yet as “‘ inaccurate ’’ as the psychotic. The 
interpretation of the results is discussed later. 


Set 2. 

This score measures the feature which we have called “ creative ability.” 
It is, of course, the characteristic in which we are primarily interested. The 
three clinical types have mean scores : 


Leucotomized . ; . 5:0 
Normal : : , 83 
Psychotic . e e , 4:2 


The analysis of variance of the scores is given in Table III. 


"Eeer 


Variance. 


Clinical types 
Residual 


Total 


DF. 


Sum square. 


232-1868 . 
4$94°5600 . 


, 726°7468 . 


Mean square. 


116°09 
6-869 


Variance 
ratio. 


16:90 . 
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TABLE III.—Analysis of Variance of the Scores in Set 2. 


P. Signifi- 


<o-oor . kk 


The statistical significances of the differences between the mean scores are 
found, by the same method as in Set 1, to be: 


LP =. © 
N/L = 2 
NyP : ** 


The data show, therefore, that the leucotomized and the psychotic have 
considerably less “ creative ability °” than the normal. The interpretation 
of this result will be discussed later. 


Set 3. 
` This score measures the feature which we have called ‘‘ annihilation.” The 
three clinical types have mean scores of : 


Leucotomized ` ; , 0°44 
Normal : : i . 0:00 


Psychotic . ; ; , 0°32 


The analysis of variance of the scores is shown in Table IV. 


TABLE IV.—Analysts of Variance of the Scores in Set 3. 


Variance. DF. Sum square. Mean square, Variance d es 
Clinical types e - 2 2:5866 1:2933 3:638 . o'o4 7 a 
Residual ; i . 72 25 -6000 0:3556 S d Sé 3 

Total 74 . 28-1866 


As the scores are small integers, varying discontinuously, and as Fisher’s 
z-test is based on the assumption that the variables are distributed continuously 
and normally, there is some doubt as to whether this test is properly applicable. 
An alternative test of significance, not using these assumptions, may be made 
by comparing in the three clinical types how often zero and non-zero scores 
occur. The frequencies are shown in Table V. 


TABLE V.—Frequencies of Zero and Non-zero Scores in the Three Clinical Types 


an Set 3. 
Clinical type. 
ooo Total. 
N. P. L. 
Zero. ‘ e © 25 19 19 6 
Scored So sero S i ; e 6 6 12 
Total è e , 25 25 25 75 
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The ,?-test is appropriate here. x? |! 7-14, ” || 2, and P || 0-03; so the 
differences between the three clinical types are significant at the 5 per cent. 
level, in agreement with the previous result. 

The statistical significances of the differences between the mean scores are : 


L/P : o 
N/L E 


The data shows that the leucotomized score higher for ‘* annihilation ” than 
the normal. 


Set 4. 


This score measures the feature which we have called “‘ persistence.” The 
three clinical types have mean scores : 


N/P : * | ' 


Leucotomized . ; . 1:80 
Normal . ; : . 0:84 
Psychotic . S , 1:56 l 


The analysis of variance of the scores is shown in Table VI. 


TABLE VI.—Analysis of Variance of the Scores in Set 4. 


Variance. DF. Sum square. Mean square. ee P. ge 
Clinical types : < 2 4 12:48 . 6:24 , 2:782 . 0:08 : o 
Residual é i - 72 . (Dia? . 2:243 `. bs e aa ‘ és 

Total ; S , 24, 174:00 


For the same reasons as those given in the discussion of Set 3, an alternative 
test of significance may be applied to the data in Table VII. 


TABLE VII.—Frequencies e Zero and Non-zero Scores in the Three Clinical Types 


in Set 4. 
Total. 
N. A e 
Seore{ Nonzero | | 1 5 as Ar So 
Total . : i e 25 25 25 à. 75 


x? = 6-10, n = 2, and P = 0-04, which is similar to the value in Table VI. 
The evidence therefore suggests, without proving, that there is some distinction 
between the three clinical types in their scores for this character. The statistical 
significances of the differences between the mean scores are : 


LP : o 
NG. : * 
N/P : oœ 


Clinical type. 
— E, 
| 


The data suggests, therefore, that the leucotomized differ from the normal 
in the character ‘‘ persistence.” 
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Set 5. 


This score measures the feature we have described as 
three clinical types have mean scores : 


D 


‘ omission.” The 


Leucotomized . ‘ , 184 
Normal . ; ; , 0:08 
Psychotic . i ; , 1:64 


The analysis of variance of the scores is given in Table VIII. 


TABLE VIII.—Analysis of Variance of the Scores in Set 5. 


Variance. DF. Sum square., Mean square. variance P. Sa; 
Clinical types K ; 2 . 46:4266 . 23°2133 . 13°16 . O'o0or . Me 
Residual : : , 72 . %126°96 ? 1 -7633 ‘ Ke SS 

"Total D e D 74 D 173 s 3866 D 


For the same reasons as those given in the discussion of Set 3, an alternative 
test of significance will be applied to the data in Table IX. 


TABLE [X.—Frequencies of Zero and Non-zero Scores in the Three Clinical Types 


an Set 5. 
Clinical type. 
i Total. 
N. P. L. 
Score f Zero. ; i . 23 9 9 . At 
Non-zero . . s u2 16 I6 . 34 
Total ‘ i . 25 25 25 ž . 75 


x? = 21-1, n = 2, and P is less than o-oor. There is therefore no doubt 
that the differences between the mean scores are statistically significant. The 
significances of the individual differences between the mean scores are : 


L/P : .o 
NG "e 25 
DE: : =+ 


The data show, therefore, that both psychotic and leucotomized score for 
7" omission ” significantly higher than the normal. 


DISCUSSION. 


We have now measured the performances of the three clinical types in each 
of the five characteristics, and we have made the primary comparisons between 
the three clinical types. 

But before discussing the interpretations of these comparisons we must 
first be satisfied that the psychotic are sufficiently well matched with the 
leucotomized to be valid as controls. With regard to sex distribution, age and 
clinical diagnosis, the two groups are as follows. In the leucotomized group 
there were 11 males and 14 females, and in the psychotic group there were 12 
males and 13 females. The average age of the leucotomized group was 41 
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years, the average age of the psychotic group was 54 years. In the leucotomized 
group there were ro schizophrenic patients, 6 obsessional patients, and 9 
others. In the psychotic group there were 10 schizophrenic patients, 4 manic- 
depressive patients, and 11 others. It has been shown that in four out of the 
five characteristics the two groups do not differ significantly. Of the 25 
psychotic controls, 4 have since been leucotomized, and 2 more have been 
recommended for the operation. We may conclude, therefore, that the two 
groups are reasonably well matched. 

The next question to be discussed is whether the test, as a means of detect- 
ing changes in creative ability is adequate. 

Is the score in Set 2 determined chiefly by ‘‘ creative ability ’’ and not by 
some other factors? The test can measure this ability only partially, but the 
score in Set 2 seems to be determined chiefly by this ability. Thus the criteria 
determining the score in Set 2 are J, K, L, M,N, O, Pand U. All these criteria 
measure the patient’s ability to add elements which have been elaborated by 
his more complex cerebral reactions from the ideational contents of his past 
experiences. The score in Set 2 of the test may, therefore, justly be claimed 
to be determined by creative ability as defined in this paper and not by some 
other factor. 

The sensitivity of the test must be discussed, since a failure to show a 
difference between two groups might be due to a coarseness of the measuring 
device. Our experiment, however, demonstrates that the test is sufficiently 
sensitive to show significant differences between the normal and the leuco- 
tomized in all 5 characteristics, between the normal and the psychotic in 4 
out of the 5 characteristics, and between the psychotic and the leucotomized in 
1 of the 5 characteristics. There seems, therefore, little reason to doubt that 
if a major difference existed between the leucotomized and the psychotic in 
“creative ability ” then this difference would also have been detected. The 
test therefore appears to be sufficiently sensitive. 

' Since we have now shown that the test is both sufficiently specific and suffi- 
ciently sensitive we may turn to the data in their relation to the main subject 
of the paper. 

What is the effect of prefrontal leucotomy on creative ability? The 
results of Set 2, stated earlier, showed that the three clinical types had mean 
scores— 

Leucotomized . : , 5:0 


Normal i ; : , 83 
Psychotic . : , 4:2 
N 


The differences N/L (3-3) and N/P (4-1) were significant, while L/P (0:8) was 
not. What deductions may be drawn ? 

It is clear from the results that the presence of a psychosis is itself sufħcient 
to cause a marked decrease in creative ability as measured by our test. The 
psychotic obtains, on the average, only a half of the score obtained on the 
average by the normal, and this difference is significant statistically. 

This fact must be allowed for when we interpret the score of the leucoto- 
mized. The fact that the leucotomized score was significantly lower than the 


` 
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normal might suggest that the operation was responsible for the fall in score. 
But before operation the patients in the leucotomized group were themselves 
psychotic, so the effect of the operation will be best shown, not by comparing 
the leucotomized with the normal, but by the comparison between leucoto- 
mized and psychotic. The difference between their mean scores is small (0-8 

and statistically insignificant. The evidence suggests, therefore, that the operati 
per se does not tend to lower the score for creative ability. 

How does this conclusion agree with the work of other investigators ? 
As far as is known, no other systematic work on creative ability has yet been 
done. Such other evidence as is available will, however, be collected and 
described briefly. 

Freeman, who has had extensive experience of the results of leucotomy, 
thinks that creative ability, while sometimes impaired temporarily by the 
operation, is not permanently affected: ‘‘ The capacity for imagination 
appears to be reduced to some degree following pre-frontal lobotomy, but by 
no means in the measure that it does following lobectomy reported by Rylander 
and others. There is a period following the operation when the imagination 
is decidedly dulled, although later on it returns to a considerable degree so 
that constructive intellectual work of high calibre can be performed.” (6) 

He supports this contention by a detailed description of his Case 34. The 
patient was a man, aged 54, and a tool designer. As a young man he was 
described as brilliant, imaginative and sensitive. Prefrontal leucotomy was 
performed for the relief of severe obsessional neurosis. Later he invented an 
elliptical wheel-dressing device which was patented twelve months after the 
operation. Freeman states that the patient finally showed not only good 
judgment, but initiative and imagination. 

Three other cases are also mentioned by Freeman (6) (Nos. 58, 42, 50), in 
which constructive intellectual work has been performed after leucotomy. 

Vencowsky and David (7) have reported the appearance of creative artistry 
in three cases after the operation, but no details are at present available. 

Reitman (8) (9) has described two cases in which a creative spell has occurred 
after leucotomy ` he finds that "" the operation gave stimulus to the personality, 
developing its artistic reactions.” ‘‘ There is little doubt that the creative 
spell was activated by the operation.’ While the relevance of his observations 
to ours is difficult to determine, there remains, nonetheless, his demonstration 
that creative activity is not rendered impossible by leucotomy. 


CONCLUSION. 
Though the series studied by us is small, and though the subject of ‘‘ creative 
ability ’’ is too large to be explored adequately by one investigation, yet the 
investigation reported here can claim some advantages over the somewhat 
scattered observations and impressions which have been published. The test 
we have used was specially devised to test this function objectively. Evidence 
internal to the test suggests that it is both sensitive and specific. The results 
given by it point uniformly to the conclusion that creative ability is not markedly 
impaired by prefrontal leucotomy. The facts elicited by other workers are 
not considered to be incompatible with this conclusion. 
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SUMMARY. 


We have investigated the extent to which creative ability is impaired by 
prefrontal leucotomy, and have devised a test to explore this function objec- 
tively. The results are valid only for that aspect of creative ability which is 
accessible to our test. 

Seventy-five subjects were tested in this way—z5 leucotomized patients, 
_with 25 each of normal persons and psychotic patients as controls. 
= The 3,450 scores were analysed. The results are described in detail in the 
paper. 

They show no evidence that creative ability is impaired by prefrontal 
leucotomy. 
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THE RESULTS OF PREFRONTAL LEUCOTOMY IN 68 PATIENTS 
NOT DISCHARGED FROM HOSPITAL.* 


By Joun M. Rosie, M.D. 


From the Department of Clinical Research, Crichton Royal, Dumfries. 
{Received 29 January, 1949.] 


THE 68 patients surveyed in this paper form a companion group to the 
equal number who have been discharged from hospital and of whom a follow-up 
study has been published by Frankl and Mayer-Gross (1947). The patients’ 
condition was studied during the early months of 1947, when they had remained 
in hospital from x to 4 years after operation or had returned after an unsuc- 
cessful attempt at discharge. To what extent they have to be considered as 
failures will be seen in the paper. They are of special interest not only as a 
contrast to the more successfully treated patients, but also because a closer 
observation of the course of their illness was possible than with the discharged 
group. Being under constant clinical observation since the operation, all 
significant changes in their condition have been recorded and the important 
problem of relapse, neglected in the large literature on leucotomy, can be dis- 
cussed on the basis of these observations. Finally, an answer was sought to 
the question of why these patients should have reacted less favourably to the 
operation than their fellows. 

The material consists of 36 men and 32 women and includes 2 cases of 
involutional melancholia, 3 cases of epilepsy and 1 example each of manic- 
depressive psychosis, post-encephalitic parkinsonism and general paresis. The 
remaining 60 patients suffer from schizophrenia, 27 being of the paranoid type, 
18 of the hebephrenic and 15 of the catatonic. The paramount indication in 
the selection of these cases for operation was the presence of “ mental tension.”’ 
This well-understood clinical concept was adequately defined by Berliner et al. 
(1945) in a previous communication from this hospital. 

The age of the patients at operation varied from 22 to 59, with an average 
of 37 years. The chronicity of illness is shown by an average duration of 8-4 
years. The duration of the present attack ranged from 7 months to 20 years, 
giving an average figure of 7:8 years. The length of time spent in hospital 
varied from 6 months to 18 years, with a mean figure of 5-8 years. In Table 
II more detailed information is given regarding the duration of the present 
attack. In only 5 cases was this period less than 2 years. 

In the majority of cases the well-established but less drastic methods of 
physical treatment had been tried. Of 60 schizophrenic patients 25 had 
received pharmacological convulsive treatment with single or, more usually, 
repeated courses of convulsions, and 20 of these were reported as being improved. 


* Adapted from an M.D. thesis accepted by the University of Glasgow. 
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Of the same group of patients 48 were given electrical convulsive therapy and 
36 of them improved. Improvement was reported as amounting to remission 
in 4 cases, as being considerable in 2, as partial in the remainder, but in all cases 
it was transient. Generally, repeated courses showed the effect of electro- 
plexy to diminish, although some patients gave a continued response over 
several years to “maintenance” treatment administered as described by 
Moore (1943). Of the 60 schizophrenics, 27 received insulin coma treatment, 
17 of them with benefit. Here, too, improvement was transient and varied 
from a good remission to the more common brief partial amelioration. Several 
patients were given two or more courses. Diminishing effect was not so obvious 
as with convulsive treatment. Each case treated by Sakel’s method also 
received convulsive therapy. Where insulin was not given the duration of the 
illness was too long to offer any hope of improvement by this means. Only 
5 cases of schizophrenia received no physical treatment, either because of a 
contraindication in their bodily state or because they had been hospitalized 
for many years before physical therapies were in common use. Of the 5 
schizophrenic patients with a present attack of less than 2 years, 3 had failed 
to respond to electroplexy and insulin treatment and were deteriorating. One 
was considered too old for insulin and the other had a history of previous attacks 
over many years. 

The 3 patients with a depressive illness had been given repeated convulsive 
treatment. The 3 cases of epilepsy had received anticonvulsant drugs for 
many years and in 2 of them the effect of electrically-induced convulsions had 
been tried in an attempt to influence the psychic equivalents in which they 
were aggressive and violent. The post-encephalitic patient was given optimum 
doses of stramonium for years and in her case pharmacological convulsive 
treatment had failed to modify her frequent outbursts of violent behaviour. 
The general paretic had been treated by arsenicals, malaria and inductotherm 
hyperpyrexia. He retained his grandiose delusions and was tormented by 
vivid auditory hallucinations. 

In this series two different operative techniques were used: "D patients 
were operated on by the “ horizontal cut ’’ and form part of a group of which 
a follow-up study has been made by Dr. G. P. Egan (1949). In the remaining 
52 the cut was made in the plane of the coronal suture as described by Freeman 
and Watts. Whichever cut was used the procedure was a standard one. 
Surgical technique was not modified according to the age of the patient or the 
duration or severity of the psychosis. 


GENERAL RESULTS. 


The criterion of improvement is the standard of the patient’s post-operative 
behaviour and the grading corresponds to that described by Berliner et al (1945). 
For the sake of clarity that description may be repeated here. 

Six patients are regarded as being ‘‘ much improved.” They can now have 
parole, do useful work under supervision and enjoy the recreational facilities 
of the hospital. They are potential discharges and some of them would have 
left hospital had their home environment been more suitable. 
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Ten patients have improved. They can now take part in occupational and 
recreational therapy or do useful work in the hospital, on the farm, or in the 
gardens. Most of them before operation were serious nursing problems. 

Twenty-eight patients have improved slightly. They have lost trouble- 
some features of their illness, such as violent or destructive behaviour, while 
their psychosis remains basically intact. 

Twenty patients are regarded as unchanged, some of them after an early 
but fleeting improvement. Four patients are classified as ‘‘ worse.’’ The 
significance of this result will be considered below. 

The following table gives the results according to the diagnosis, with sub- 
divisions in schizophrenia. It shows 4 cases of schizophrenia to be much 
improved, I0 to have improved, and 25 to be “ slightly improved ’’ ; 39 schizo- 
phrenics have benefited to some extent out of a total of 60 undergoing opera- 
tion ; r7 cases of schizophrenia are unchanged and the 4 ‘‘ worse ” cases also 
came under this diagnostic heading. 


TABLE I.—Results According to Diagnosis. 
Par. Heb. Cat. Invol. M.-D. Ep. P.P. G.P.I. Total. 


M.I.. 2 — 2 I I — —_ — 6 
I S E O Se et Sr a se Ap 
S.I. 14 5 6 — — 2 — I 28 
U. 7 7 3 I — I I — 20 
W. I 2 I S e g, e det, ët 4 

Total . . 27 I8 15 2 I 3 I I 68 


Key to table : M.I., much improved ; I., improved ; S.I., slightly improved ; U., unchanged; 
W., worse. Par. = paranoid schizophrenia; Heb. = hebephrenic schizophrenia; Cat. = cata- 
tonic schizophrenia ; Invol. = involutional melancholia ; M-D., = manic-depressive psychosis ; 
Ep. =- epilepsy; P.P. = post-encephalitic parkinsonism; G.P.1. = general paresis. 


It is also seen that the highest proportion of improved cases occurs in the 
catatonic patients. The paranoid group follow closely and there is a consider- 
ably lower ratio of improvement in the hebephrenic subdivision. No hebe- 
phrenic patient of the present series can be classified as "" much improved,” 
and 2 of them are among the 4 ‘‘ worse ” patients. Of the 3 patients with 
an affective psychosis, 2 are ‘‘ much improved.” Two of the 3 epileptics have 
improved slightly, as has the single example of general paresis. 

Table II shows the results according to the duration of the illness. This 


factor and post-operative improvement appear to be in inverse ratio, but on 


TABLE II.—Resulis According to Duration of Present Attack 


Number 
Duration. treated Improved. Unimproved. 
Under 2 years . ; ; 5 2 4 . I 
2-4 years : 3 : 17 ; 13 ; 4 
5-9 » : : : 26 e 16 i I0 


10-20 ,, i e ; 20 . II : 9 
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statistical examination the difference between the two groups is not significant. 
An investigation of larger numbers would appear to be indicated. 

The average age at operation of those patients showing improvement was 
slightly higher than that of the unimproved patients, 37:8 as opposed to 35-8 
years. When the sex-distribution of improvement is reviewed a marked 
difference between the sexes is apparent. Of the men, 29 are to some extent 
improved out of a total of 36 undergoing operation. The corresponding 
figures for women are 15 patients improved out of 32 leucotomized. 


CLINICAL ASSESSMENT. 


(a) Schizophrenia —lIf the effect of the operation on the clinical picture is 
discussed in greater detail, the large group of schizophrenics with their varied 
symptoms is difficult to present. It is obviously impracticable to describe 
the progress of each patient, while if considered in general terms much of special 
clinical interest is necessarily lost. A compromise is here attempted by dis- 
cussing the effect on certain typical symptoms followed by a few examples of 
patients’ histories given in outline. 

Three of these examples of schizophrenic patients in the different categories 
of improvement also serve to illustrate relapse. 

Thirty-nine cases of schizophrenia are reported as being to some extent 
improved. In one half of the patients in whom hallucinations and delusions 
‘were prominent before operation these features are still present, but in 
attenuated form. In a quarter they have disappeared and in a like proportion 
they remain as marked as before operation. Whether they are modified or 
intact the patients tend to act on their delusions no longer and to take the view 
that it does not matter what their ‘‘ voices’’ say. Persistent aggression has 
been lost and violent outbursts no longer appear or do so infrequently and in a 
modified form. In 3 catatonic patients periodicity has been absent since 
leucotomy. The effect of the operation on disorders of thought is less apparent. 
They were not reported as prominent features in all these patients. They 
cleared up after operation in half the cases in which they had been present, 
but were little changed in the rerhainder. The same improvements were 
also seen for a period in rr of the 17 schizophrenic patients now classified as 
“unchanged.” 


Case 36.—Mr. F. T—, aged 57; retired Army officer. 

Premorbid personality.—Little information is available. A Guards officer, he 
was considered to be effeminate and he did not mix easily with his colleagues. He 
did well during World War I but was retired after hostilities ceased. 

Duration.—(a) Of illness, 15 years; (b) of present attack, same period; (c) of 
hospitalization, from 28.1x.35. 

Diagnosts.—Paranoid schizophrenia. 

Previous treatment.—No physical therapy. 

Pre-operative state.—He had well-systematized delusions of persecution for many 
years and was probably hallucinated. He was a most difficult nursing problem, 
a window-smasher and successful escapist. He made many attacks on the stafi 
and patients. He was unoccupied except for going for long walks, keeping a 
scrapbook and writing scurrilous letters. 

Operation.—11.x.45: Coronal cut. 

Complications.—Nil. 
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Progress.—12.xi.45: He has ideas of victimization and illegal detention, but 
displays less emotional tension. He is sociable and cheerful, and attends O.T. 
classes. 

11.iv.46: Continued improvement. He writes and talks less about his deten- 
tion. 

10.x.46: He is active and sociable, friendly towards his wife and the staff 
and has full parole. 

Reassessed, April, 1947 : He makes good use of his parole. He does not complain 
spontaneously of detention, but when questioned protests quietly without emotion. 
The patient accepts advice to remain in hospital until home conditions are more ` 
suitable. 

Post-operative signs.—Somnolence. Elevation of mood. 

Rehabilitation.—Occupational therapy. Social activities. Parole. 

Result.—Much improved. 


Case 38.—Mr. J. C—, aged 32; Army officer. 

Premorbid personality.—He was a shy, timid and solitary youth. Above average 
scholastically, he acquired some competence at games, but made few friends. His 
service record was good. 

Duration.—(a) Of illness, from 1942; (b) of present attack, same period ; (c) 
of hospitalization, from 1943. . 

Diagnosis.—Schizophrenia, hebephrenic. 

Previous treatment.—E.C.T., 1943, with improvement. Insulin 50 comas, 
1945-46, no change. 

Pre-operative state-——Thought disorder was apparent, and hypochondriacal 
delusions and auditory hallucinations were marked. The patient retained some 
insight and was willing to co-operate. He occasionally attended classes, 

Operation.—28 .iii.46 : Horizontal cut. 

Complications.—Nil. 

Progress.—28.iv.46: He is quiet, asocial, irritable at times. He is less restless 
and his hypochondriasis is less marked. 

28.ix.46: Little change. He is doing farm work. 

Reassessed, April, 1947: The patient hears both male and female voices, but 
is not interested in them. He is much less concerned about his ‘‘ tummy.” Still 
manneristic and withdrawn ; he is polite and amenable, attends classes and takes 
much exercise. 

Post-operative signs.—lIrritability. Elevation of mood. 

Rehabilitation.—Occupational and recreational therapy. Farm work. Parole. 

Result.—Improved. 


CasE 43.—Mr. R. C—, aged 52; labourer. 

Premorbid personality.—An average scholar, he later had many jobs, but | per- 
severed with none. He had normal social interests. Was quick tempered, but. 
could exercise control. 

Duration.—(a) Of illness, 3 years; (b) of peint attack, 7 months ; (c) of hos- 
pitalization, intermittent since 29.vi.44. 

Diagnosis.—Paranoid schizophrenia. 

Previous treatment.—E.C.T., 1944, on two occasions with remission ` in 1945 
without improvement. 

Pre-operative state.—He was sullen and unco-operative, often very aggressive, 
restless and suspicious. Delusions of a persecutory nature were very prominent. 

Operation.—8 .ii.45 ` Coronal cut. | 

Complications.—Nil. 

Progress.—15 .iii.45 : No longer suspicious or deluded, he is generally euphoric, 
friendly towards his wife and with only fleeting irritability. He refuses to occupy 
himself. 

17.v.45: Not irritable now. He has attended classes and is friendly and co- 
operative. His wife considers him to be his normal self. Discharged. 

30.v.46: Seen at O.P.C. He has been relapsing for the past few months into 
his previous aggressive and deluded state. 

12.ix.46: Readmitted ; suspicious, sullen with paranoid delusions and auditory 
hallucinations. 
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` Reassessed May, 1947: He has lost his aggression, shows no signs of hallucina- 
tions and denies ideas of reference or persecution. He is idle and unco-operative. 
Post-operative signs.—Confusion, restlessness. Transient euphoria. A more 
lasting elevation of mood. Increased inertia. 
Rehabilttation.—Occupational therapy. Parole. Discharge. 
Result.—Slightly improved. 


CASE 28.—Miss M. T—, aged 28; nurse. 

Premorbid personality.—She was a bright and active child, who did well at 
school. She trained in domestic science and became assistant matron of a college. 
Later she began nursing and then showed undue anxiety and an over-conscientious 
attitude. She was reserved, but popular with her fellows. 

Duration.—(a) Of illness, 7 years ; (b) present attack, same period ` (c) of hos- 
pitalization, from 1940. 

Diagnosis.—Schizophrenia, hebephrenic. i 

Previous treatment.—Insulin, 27 comas, 1940, with considerable improvement. 
Cardiazol and E.C.T., 1941, with slight improvement. 

Pre-operative state.—At her best she was facile, self-absorbed, lacking in initiative, 
with emotional blunting and apparent intellectual deterioration. At times she was 
aggressive and assaultive, and this phase was becoming increasingly frequent and 
was unaltered by E.C.T. 

Operation.—29.vi.44 ` Coronal cut. 

Complications. Nu 

Progress.—29.vii.44: Hallucinated and preoccupied, but no longer destruc- 
tive or aggressive. She responds to stimulation. 

29.xii.44: No marked change, but she is now attending classes. 

29.vi.45: She is again destructive and at times aggressive, but less than before. 

29.vi.46: There has been further regression. She requires heavy sedation at 
times and is otherwise idle. 

Reassessed, March, 1947: She is solitary, self-absorbed, and idle; answers 
questions briefly, smiling incongruously. Frequently noisy, hallucinated and 
impulsive. 

Post-operative signs.—Confusion. Restlessness. Transient elevation of mood. 

Rehabilitation.—Occupational and recreational therapy. E.C.T. 

Result.—Unchanged. 


CASE 26.—Miss B. S—, aged 36; at home. 

Premorbid personaltty.—No information available. 

Duration.—(a) Of illness, 12 years; (b) of present attack, same period; (c) 
of hospitalization, from 1935 with two short breaks. 

Diagnosis.—Schizophrenia, hebephrenic. 

Previous treatment.—Triazol, 1939, with improvement. Insulin, 1940 and 1942, 
with improvement. E.C.T., 1942, no change. 

Pre-operative state.—She was idle and self-centred, lacking in spontaneity and 
irrelevant in her answers. Mainly amenable, she had occasional impulsive phases. 
She required supervision at meals and toilet. 

Operation.—7.x.43 : Coronal cut. 

Complications.—Nil. 

Progress. —7 .xi.43: Improvement in appearance and in personal habits. 

7.1v.44: She lacks spontaneity and has only superficial interests, but is fully 
occupied and behaves well. 

7.x.44: She lives contentedly from day to day and is only infrequently aggres- 
sive and then to a less extent than previously. 

21.i1.45: She left hospital on probation. 

22.i111.46: Readmitted, euphoric, lethargic, at times hallucinated. 

Reassessed, March, 1947: In August, 1946, she became restless, manneristic 
and more constantly hallucinated. She improved after E.C.T., but has required 
maintenance treatment to date. 

Rehabilitation.—Occupational and recreational therapy. Social activities. 
Holidays and probation. E.C.T. 

Result,—Worse. 
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(b) Other diagnoses.—In one epileptic, 34 years after operation, psychic 
equivalents are still present, but are less severe and less frequent. The second 
patient in this group 1s also less aggressive, although irritability is occasionally 
seen. Grandiose delusions and excessive religious zeal, previously prominent, 
are now in the background. The third epileptic is unchanged. Her furors 
continue after a brief period of betterment following operation. 

One involutional melancholic has lost his depression, hypochondriasis and 
suicidal ideas. Discharged five months after operation he failed to adapt to 
his home environment and was readmitted to hospital. Now, two years after 
leucotomy, with more successful rehabilitation, discharge is again contemplated. 
The other patient with this diagnosis is classified as unchanged four years 
after operation. She is still depressed, with alternating apathy and agitation. 
In this case amelioration after operation lasted eleven months before relapse. 

The single case of manic-depressive psychosis showed true cyclothymic 
swings, sometimes with brief interludes of normality. After operation the 
periodicity vanished and there was a gradual improvement in adaptation up 
to two years, when manic phases reappeared. Now, three years after operation, 
the patient has been at her best level for four months. 

The patient suffering from parkinsonism is quite unchanged. Her abusive 
and violent outbursts remain as before. She is being considered for re-opera- 
tion. 

Three and a half years after leucotomy the general paretic is only occasionally 
hallucinated and then with much less affect. His grandiose ideas are more 
in the background. 


Post-operative Complications. 


Troublesome sequelae immediately after operation were few. Respiratory 
distress occurred in several cases, but yielded to the administration of oxygen 
and 5 per cent. carbon dioxide. Post-operative vomiting was more frequent, 
but seldom persisted after the first twenty-four hours. 

Signs of meningeal irritation occurred in two cases; in one on the third 
post-operative day, in the other not until the sixteenth day. In both instances 
the condition was rapidly controlled by oral administration of sulphonamide. 


Post-operative Signs. 


The occurrence of specific mental changes following damage to the frontal 
lobes of the brain has been discussed by many writers. It is not easy to classify 
all the changes which occur. Some of them could be interpreted in various 
ways, some appear to merge into one another. Ten post-operative findings 
are described here. Of these the first five are early and transient, while the 
remainder tend to occur a little later and in some instances to be permanent. 
Temporary symptoms, such as disorientation, somnolence and restlessness are 
probably due to the effect of the operation on general brain function. There 
is no evidence to show that these signs are specifically frontal in origin. 

Post-operative confusion included disorientation, lack of appreciation of 
the passage of time, drowsiness. Its duration seldom went beyond several 
days. 
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Restlessness occurred in a third of the cases in the immediate post-operative ` 
phase. It generally took the form of picking at the bed-clothes or bandages, . 
although in a few cases it went so far as to make difficult the control of the , 


patient in bed. Restlessness lasted longer than confusion. 


Lack of facial expression, monotonous voice, disinclination to sustain 3 
conversation with at the same time the exaggerated politeness described by ` 
Frans (1946) made a common post-operative picture, which may be termed 


‘““ over-polite reticence.”’ 

In a few cases there was a rapid transition from the state just described 
to one in which features of disinhibition were prominent. The latter more 
frequently occurred after one or two weeks had elapsed. Its characteristics 
were a cheerful familiarity, ‘‘ Witzelsucht,’’ shouting, singing ` occasionally 


obscene language appearing for the first time, in one case sexual advances 


also for the first time. These florid features were of short duration. 
Incontinence of urine occurred in the great majority of cases for the first 


few days. In six patients it persisted for several weeks or months. One 
patient whose toilet habits before operation had been faulty was incontinent | 


occasionally for two years when this tendency faded out. 


Irritability appeared in ten patients towards the end of the first post- | 


operative month and reached its maximum in the second or third month. 
Thereafter, in most instances, it gradually became less noticeable. In two 
cases its duration was longer than usual and was a factor militating against 
social adaptation. 

Euphoria may be defined as an 1 exaggerated feeling of well-being. Where 
it occurred post-operatively it did so at an early date and in most cases persisted. 


In a few patients euphoria faded after several weeks or months, but the sus- | 


tained mood still remained at a higher level than before operation. 

An elevation of mood, varying in degree, not amounting to euphoria but 
resulting in a freedom from tension, was the commonest post-operative finding. 
This sign made an early appearance and in the majority of cases it persisted. 

Apathy, indolence, lack of initiative and drive are included under the head- 
ing “inertia” and appeared in 28 cases. Such findings are common in chronic 
cases of schizophrenia, and it requires special care to demonstrate them a 
sequelae of the operation. Only when they made their first appearance after 
leucotomy, or were then present to a definitely greater degree, are they taken 
into account here. In this series inertia showed a tendency to persist, in some 
cases to increase. 

Changes in the higher differentiated feelings concerned with ethical and 
social conduct have frequently been described. They are of the nature of a 
slight but definite blunting. A few such changes could be detected in those 
patients who had improved since operation. Tactlessness was a failing in two 
patients. In two there was a lack of emotional appreciation of the future. 
Diminished self-consciousness was present in two patients, both of whom 
showed a tendency to flirtation with the opposite sex. This trait was quite 
foreign to their pre-operative state and also to their schizoid prepsychotic 
personality. A decrease of the self-critical factor was evident in six patients, 
who manifested moral changes which included lying, petty pilfering (2), extra- 
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“agance of money (2) and homosexual behaviour. The majority of these 
features appeared in phases, although a few seem to be permanent personality 
changes. 

The most important frontal lobe symptoms are those concerned with affect 
and volition. In the emotional sphere two findings fall to be considered, 
euphoria and elevation of mood to a lesser degree. Inertia is the volitional 
change which merits attention. These three main findings are extracted and 
their persistence and distribution in all categories of improvement is set out in 
the following table. | 


TABLE III.—Maztn Post-operative Signs in 68 Cases. ` 


Lesser elevation 


Euphoria. of mood. Inertia. 
Result. Number. —_—_— “—— re 
Transient. Per- Transient. Per- Transient. Per- 
: sistent. sistent. ` sistent. 
M.I. e , 6 I 3 — 3 1 2 
I. ; : . IO — 3 — 7 I 4 
See a . ; . 28 I 4 — 24 2 I4. 
U. ; : ; , 20 — — 13 — I — 
W. . e ; , 4 I — — 2 — 3 
Total. : 68 3 IO I3 36 5 23 


Where a patient has improved, tension has been lost and the mood is raised, 
in some instances to euphoria. In the improved cases the mood has remained 
elevated. In the majority of the ‘‘ unchanged ” cases it has risen transiently, 
although in some patients under this heading no such change could be detected. 
The other main post-operative sign, inertia, serves in some cases as a counter- 
balancing factor. Where permanent, inertia may, even in the presence of 
raised mood, cause a case to fall into the category of only “‘ slightly improved.” 
Where it is marked and persistent the patient may even be deemed “ worse.” 
The result in any one case depends on the proportions of three factors, raised 
mood, inertia and the residue of the psychosis. 


A fter-treatment. 


The importance of after-care of patients is stressed by most writers on leu- 
cotomy. Opinions differ as to whether the burden of rehabilitation should be 
barne by the family or by the hospital. The policy of this hospital is to pro- 
long the period of convalescence in the institution, the average period for success- 
ful cases being about six months. The regime of re-education with its emphasis 
on individual care has been described by Berliner et al. (1945). 

It goes without saying that the best results of after-care will not be seen in 
the patients of this series. In a few cases the clinical state after leucotomy 
had altered so little that no re-educative measures were possible. For the 
majority a programme which included individual attention in the occupational, ` 

XCV. , 29 
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recreational and social spheres was initiated and continued until it was clearly 


seen that further improvement by this means was not to be expected. A few 
patients followed the routine successfully up to discharge only to return to 
hospital at a later date. It is obvious that no amount of rehabilitation wil! 
do much to help a patient whose psychosis has not lost its emotional charge 
or one in whom tension has been relieved, but who has developed a persistent 
lack of initiative. 

Electroconvulsive treatment was given post-operatively to 46 of the 68 
patients. Its effect was to cut short isolated impulsive outbursts and in 12 
cases to alter favourably the clinical picture in a relapse. Electroplexy had 
little effect in initiating improvement or in increasing it. In the majority of 
cases its effect was no more permanent after operation than before, although 
by maintenance treatment a few patients could be kept at a higher standard 
of mentation and behaviour than before leucotomy. 

No case among the 68 was thought to be suitable for insulin coma therapy 
after operation. To were submitted to re-operation and in both cases a 
degree of improvement followed it. In both cases the coronal cut was emploved 
at the first operation. In one, at re-operation, the lower half of the same line 
of section was followed. At the point of entry the leucotome was turned 
Rorizontally and the incision was continued anteriorly to complete the ‘‘ hon- 
zontal cut.” In the other a second coronal cut was made from a point of entry 
I cm. below and in front of the original one. 


Relapse. 


This question involves more than consideration of the ‘‘ unchanged " 
patients who have failed to maintain a temporary improvement. Minor 
fluctuations of behaviour were common and are not considered here. Relapse 
is taken to mean a close approximation to the pre-operative state and as such 
it occurred in 30 patients of the series after an average period of nine months 
had elapsed. In 14 o0f these regression was permanent. In the remainder, after 
an interval of a few months, improvement again took place. Figures in the 
different categories are as follows : 


Much improved: 3 of the 6 patients now in this group relapsed after 
gradual improvement over one to two years. One of them had been 
discharged. 

Improved ` 3 patients under this heading returned to their pre-operative 
state after periods of from three to ten months. Two of them relapsed 
while at home. 

Slightly improved ` I0 patients in this category relapsed two to sixteen 
months after operation, two of them while at home. 

Unchanged: 13 patients relapsed after intervals varying from two to 
twelve months., One of these patients had been able to go home. 

Worse : one patient relapsed while at home two years after leucoctomy. 


It will be seen that 7 unsuccessful discharges are included in the relapsed 
cases. In addition, 2 discharged patients could not be considered to have 
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relapsed in the strict sense of the term, but in part owed their return to hospital 
to the acquisition of symptoms such as irritability, inertia, tactlessness and 
lack of consideration for others. The 9 patients remained at home for periods 
varying from two and a half to twenty months. When re-admitted they had 
been regressing for several weeks, in one or two cases for several months. In 
3 cases the home environment was clearly a major factor in precipitating a 
relapse, in the others it may have played some part. 

Where true relapse occurred the returning psychosis largely blotted out 
the new personality features which the patient had acquired since operation. 
The elevated mood was lost although inertia showed a tendency to remain 
in some cases and so to modify the clinical picture. Of the 16 patients who 
overcame a temporary setback, 12 received E.C.T. In half of this number a 
single course of treatment was followed by improvement. The other 6 required 
repeated courses or maintenance treatment before the beneficial effect of leu- 
cotomy was given permanence. The remaining 4 cases of the 16 subsequently 
regaining a better level, and the 2 showing marked frontal lobe symptoms 
required no more active treatment than continued rehabilitation in the sheltered 
hospital environment. | 


Post-operative Epilepsy. 


Epileptiform fits occurred for the first time in six leucotomized patients. 
All of them had received electroconvulsive treatment before leucotomy. In 
three cases there were single major convulsions taking place, 9, 10 and 16 
months respectively after operation. Only the second case had been given 
electroplexy post-operatively, and this treatment had consisted of several short 
courses which were terminated six months before the appearance of the spon- 
taneous convulsion. Two patients had two major fits, in one instance on the 
same day, in the other with an eleven-day interval. These appeared nine 
months and two years and ten months respectively after operation. In both 
cases convulsive therapy had been given on a maintenance basis following 
leucotomy, but had not been administered for several months before the spon- 
taneous seizures occurred. In the only case where epilepsy showed a tendency 
to persist it first developed two years and six months after leucotomy. Post- 
operative E.C.T. had been given, but seventeen months separated its termi-. 
nation and the onset of epilepsy. In all, six major convulsions have occurred 
to date, at approximately monthly intervals for the first four fits, latterly with 
intervals of several months. This last patient received a bromide and chloral 
mixture, two of the others were given phenobarbitone and the remaining three 
patients received no anti-convulsive treatment. Rizatti has stated that leu- 
cotomized patients later developing epilepsy continue to improve mentally. 
Of these six patients one is classified as "" improved,” two as “slightly im- 
proved,” two as “ unchanged ” and one as “ worse.”’ 

Four cases of epilepsy, one of them also a schizophrenic, are among the 68 
patients of the series. In one of them fits have been less frequent since opera- 
tion, the others have shown no significant change in the rhythm or frequency 
of their seizures. 
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Changes in Personality: 


The material of the series does not Germit of much contribution to the 
extensive literature on this question. Frankl and Mayer-Gross have suggested 
that leucotomy acts by superimposing a modified frontal lobe deficiency 
syndrome on the existing psychosis and therefore the prepsychotic personality 
should not have a decisive influence on the final result. Study of the present 
series lends some support to this view. Symptoms of frontal lobe deficiency 
and of the original psychosis are found side by side in the great majority of 
patients. No relationship was found between the nature of the pre-psychotic 
personality and the patient’s response to the operation, and no post-operative 
trait could be traced back to the character of the patient before his illness. 

As the cases under consideration were generally unsuitable for intensive 
psychological testing, both before and after operation, nothing can be said 
regarding changes in intellectual functions except that clinically there was no 
deterioration after leucotomy. 


Changes in Body-weight. 


Increase in weight may be counted. as the most striking vegetative manifes- 
tation of frontal lobe deficiency. It is associated with a voracious appetite. 
The latter has been accounted for by the lack of visceral distress which these 
patients show ; they fail to recognize the fullness of the stomach after an ade- 
quate meal. Decreased self-consciousness and self-criticism with no fear of 
fatness, may play a part. Freeman and Watts (1942) have stated that post- 
operative increase in weight is more marked in women than in men. Lyerly 
is reported by these authors as finding a high correlation between gain in weight 
and improvement in the mental state. 

In this series satisfactory weight-records were available for 62 patients. 
half of whom were male. Twenty-four patients of each sex gained weight post- 
operatively and the average initial gain was approximately the same, 20 lb. 
for men and ro lb. for women. In some cases there was a gradual increase 
over many months, but the commonest finding was an initial increase reaching 
its peak in the fifth to eighth month. Thereafter, in most cases, the weight 
decreased, but still remained above the pre-operative level. The maximum 
gain reported was 47 lb. This occurred in a ‘‘ much improved ” patient after 
eight months, but an equal increase was made over twenty-one months in a 
patient classified as “‘ worse.” No relationship could be traced between im- 
provement and increased body-weight. The different categories of improve- 
ment are distributed among those who gained weight, permanently or tran- 
siently, and the 14 whose weight either decreased or showed no significant 
change after operation. Of the latter group, eight are classified as being ir 
some degree improved. Weight records over four years are available for a 
few cases. One patient (slightly improved) with a gain of 7 lb. in the first 
three months had increased by an additional ro lb. after four years. Another 
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(improved) who had gained ro Ib. in the first five months had returned to his 
pre-operative weight at the end of four years. 


Factors I nfluencing Prognosis. 


In the view of Freeman and Watts (1946) certain general factors influence 
prognosis with leucotomy regardless of the psychiatric classification. Among 
these are the pre-operative degree of mental tension and of break with reality. 
With behaviour as a guide, different degrees of tension and break with, or with- 
drawal from, reality can be made out. In making individual assessments of 
the two factors, maximal tension or reality-break was equated with unity, 
minimal with 4 and an intermediate degree was recorded as §. A percentage 
of the total possible score for each factor was obtained in two groups of patients, 
the 44 who improved and the 24 who failed to do so. The degree of tension 
in the improved group gave a percentage figure greater than that in the un- 
improved group and statistical examination showed the difference between 
the two figures to be significant. The percentage figure for the degree of break 
with reality was greater in the unimproved group, but the difference between 
the figures for the two groups was not statistically significant. 


COMMENT. 


Various authors have reported successive stages in the recovery of patients 
following operation. It is perhaps more accurate to say that some post- 
operative signs appear early and some later, but once the immediate post- 
operative phase is over there is no hard and fast sequence. Improvement, 
especially in schizophrenia, is certainly gradual and it should be stressed that 
the results in this series cannot be considered as final at the time of reporting. 

As presentation of the results of the hospitalized patients alone gives an 
incomplete picture of the effects of the operation it is proposed to combine 
them with the results of Frankl and Mayer-Gross. Of 68 patients discharged 
these authors found 7 whom they considered to require readmission to hospital. 
These have been added to the "" unchanged "` group, which means putting their 
post-operative status at probably its lowest level. For the total of 136 patients 
the results are therefore 6r socially recovered, 6 much improved,. 10 improved, 
28 slightly improved, 27 unchanged and 4 worse. Percentage figures for the 
combined group are 45 per cent. recovered, 32 per cent. improved, 20 per cent. 
unchanged and 3 percent. worse. These results compare favourably with those 
for 1,000 cases published by the Board of Control (1947). This larger series 
is similar to the present one in that cases of schizophrenia were in a majority, 
although to a less extent than among the 136 patients. Freeman and Watts 
(1946) for 331 cases report results to be good in 52 per cent., fair in 32 per cent. 
and poor in 13 per cent, but almost two-thirds oftheir patients suffered from 
involutional psychoses, obsessive states or psychoneuroses. The same authors 
also in 1946, from a study of 65 cases of schizophrenia predict results to be 
good in 3r per cent., fair in 27 per cent. and poor in At per cent., where the 
duration of the illness is over two years. 
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It is felt that more should be said of those patients considered to be worse 
after operation. Four may seem to be a high proportion of a small series. 
The term itself may be to some extent misleading. As slight improvements 
in behaviour have been noted, so also have all deteriorations. In the case of 
one patient, no more is meant by ‘‘worse’’ than that a man previously able to 
work at occupational therapy is now unable to do so. Another is similar, but 
with the addition of post-operative epilepsy. In a third male brief periods 
of relative remission present before operation have disappeared. The presence 
of frontal deficiency signs suggests that the operation has left its mark on these 
schizophrenics of long standing and that post-operative inertia is responsible 
for their present stage. In the single female schizophrenic in this category 
post-operative tension is greater than pre-operative and it appears that the 
operation has failed to check a progressive illness. 

Examination of the results entails comparison between the 44 improved 
and the 24 unimproved patients and comparison between the whole group of 
hospitalized patients and the equal number of those who have been discharged. 
The results of the operation are stated by Freeman and Watts (1946) to be 
better in elderly patients than in the young on the grounds that the personality 
breaking down earlier is the more fragile. The age at operation would hardly 
seem to be an important prognostic factor in chronic psychotic patients hospiia- 
lized for many years, and there was little difference in the average age of those 
improved and unimproved, remaining in hospital or discharged. 

Duration of the illness may have more bearing on the prognosis. In 
Table II this factor appears to be in inverse proportion to post-operative 
improvement, but statistical examination of the figures does not bear out that 
the trend is a significant one. When the two series of 68 patients are compared 
the differences are even less striking. When the duration of the present 
attack is less than 2 years, 5 patients are found to be in hospital and 8 dis- 
charged. When it is from 2 to 4 years, 17 are hospitalized against 18 discharged. 
With a present attack lasting from 5 to g years, 26 patients of each group are 
found. From Io to 20 years, 20 remain in hospital and 16 are discharged. The 
average duration of illness of discharged patients was 6-4 years, of improved 
patients in hospital 7-5 years, and of unimproved 9-2 years. 

The sex-distribution of improvement shows interesting if somewhat inex- 
plicable results. In the hospitalized series patients showing improvement 
numbered 29 men and 15 women; those regarded as unimproved, 7 men and 17 
women. The series of 68 discharged patients consisted of 28 men and 40 women. 
Totals for the two series are 64 men and 72 women. Female patients show a 
marked preponderance in the best and poorest categories of improvement. 
Frankl and Mayer-Gross have explained the greater number of female dis- 
charges by pointing out that one would expect women to be taken out of 
hospital more easilv than men after a long illness. If this assumption is granted 
there follows a levelling-up of the sexes among those patients responding 
favourably to operation. Some of the group of 29 men who have improved 
have probablv reached the standard attained by the women who have been 
discharged. Because of the greater responsibilities which await them in the 
outside world they are not yet considered fit to leave hospital. It is less easy 
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to explain why there should be a female preponderance amongst those who have 
failed to improve. The material published by the Board of Control showed 
better results in males, but the author pointed out that it did not seem reason- 
able to assume a sex differentiation in the results of the operation. 

Findings are more definite when the diagnostic classification is considered. 
Nine-tenths of the hospitalized group are schizophrenics as against three- 
quarters of the discharged. There is no obsessional illness among the hospital- 
ized and only three examples of affective psychosis, while the number of non- 
schizophrenics of these two categories among the discharged is 17. The 
schizophrenic patients remaining in hospital include 15 catatonic, 27 paranoid 
and 18 hebephrenic patients. The figures for the discharged group are 24 
catatonic, 19 paranoid and 7 hebephrenic and simplex cases of schizophrenia. 

The importance of pre-operative mental tension as a prognostic factor has 
been sufficiently stressed. In the series of 68 patients in hospital a mathe- 
matical assessment shows the group reacting better to the operation to have 
had greater tension. This bears out the well-established clinical opinion. A 
break with, or withdrawal from, reality which has also been considered to have 
prognostic significance was found to be harder to assess. The impression in 
regard to this factor was not susceptible of proof. 

To sum up: There is no ready explanation for the partially successful or 
completely unsuccessful results among these 68 patients. It has been seen 
that among those reacting favourably to leucotomy are more cases of affective 
and obsessional illness, and of the catatonic and paranoid types of schizo- 
phrenia. Among those reacting unfavourably are more examples of schizo- 
phrenia itself and of the hebephrenic type in particular. Tension is greater 
and duration may tend to be less where the response is: good. The prepsychotic 
personality has little bearing on the post-operative state of those patients 
remaining in hospital however it may modify the behaviour of those who have 
been discharged. There is, in short, no common factor running consistently 
through the groups of discharged and hospitalized, improved and unimproved. 
Indeed, in all these groups cases can be found with the same diagnosis, a similar 
duration and a comparable degree of tension. Frank (1946) considers leu- 
cotomy to be indicated and most successful in patients whose psychosis is 
sudden in onset, precipitated by psychological or physical trauma, and charac- 
terized by plasticity of symptoms and a cyclic tendency. It has been pointed 
out by Nolan Lewis (1946) that these factors have for many years been empha- 
sized as favouring a good prognosis regardless of the type of therapy employed. 
The present writer finds himself in agreement with the latter half of Freeman 
and Watts’ dictum: “In schizophrenia the percentage of patients in whom 
there will be good results may be predicted, but which individual patient will 
be improved cannot be determined.” It seems certain that what may be 
called the accident of the operation has much to do with the clinical result. 
Meyer and Beck (1945) have drawn attention to the considerable variation in 
the plane and depth of the cut even although the surgeon thought he was 
carrying out the operation in standard fashion. There are certainly grounds 
for believing that with the present ‘‘ blind ” procedure no two patients will 
have.an exactly similar amount of frontal lobe isolated. 
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DISCUSSION. 
The Problem of Relapse. 


The literature of prefrontal leucotomy makes only brief mention of those 
patients who relapse after operation. | 

As the rationale of the operation itself has not yet been placed beyond 
doubt it is not surprising that no theories have yet been advanced to explain 
the mechanism of relapse. Cobb (1943) holds that improvement after leu- 
cotomy is due to the reduction of the number of possible circuits for association. 
The spread of stimuli to different cortical areas is thereby limited and the inte- 
gration of present stimuli with past memories and habitual responses prevented. 
With too limited an operative procedure the disintegration may be minimal 
and the environment may assume great importance. In three of the nine 
cases discharged unsuccessfully, home circumstances appeared to precipitate 
a relapse and in some others the same factor could have played a part. The 
infinite lability of the nervous system has been stressed by Golla (1943). New 
pathways may take over the functions of the cut fibres. If this process in 
some cases leads to satisfactory social adaptation, it is equally possible that in 
others it may lead to relapse. 

The question of relapse is closely linked to that of after-treatment and it 
has been shown above that electroplexy controlled impulsive outbursts and 
helped 12 patients over a relapse. Wider claims made by other writers for 
post-operative E.C.T. were not substantiated. The other major physical 
treatment used in this connection was a repetition of the operation itself made 
with benefit in two cases two years after the first leucotomy. It is felt that if 
gradual improvement and a fluctuating post-operative course are given due 
recognition in chronic psychotic patients re-operation might be considered 
more frequently when there is otherwise no reasonable hope of further better- 
ment. 


The Role of Leucotomy in Chromic Psychosis. 


Moniz’ procedure does not have a specific action on disease entities but 
acts primarily on their symptoms. Results in the small non-schizophrenic 
group confirm previous findings. It is generally accepted that there will 
always be a few cases of affective psychosis which prove refractory to convulsive 
treatment, and that these cases do well with leucotomy. Although the opera- 
tion may be followed by epileptic convulsions it appears to have little effect 
on the rhythm of the seizures of established epilepsy. Hofstatter et al. (1945) 
noted that the behaviour disturbances in epilepsy may sometimes be modified 
and this has been achieved in two of the three cases considered here. Thorpe 
(1946) has reported improvement in the disordered behaviour which follows 
encephalitis, but the single case of post-encephalitic illness in this series is 
quite unchanged. It must be seldom that patients suffering from general 
paresis are submitted to operation. Here, as in schizophrenia, relief from tor- 
menting hallucinations has been obtained. 

The role of the operation in schizophrenia may be considered at greater 
length. Parker (1946) stated ‘that “ in schizophrenia, paranoia and para- 
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phrenia it is doubtful whether leucotomy is more efficacious than other methods 
of treatment.” The point should be made that where other methods have 
been tried and repeated without success, leucotomy still offers hope of improve- 
ment. This may range from freedom from distress to social recovery and will 
include the majority of those brought to operation. The optimum time for 
operation is generally held to fall after the other physical therapies have failed 
and no reasonable hope of a spontaneous remission remains. But even when 
the disease has been present for years and has progressed to deterioration the 
patient may still be susceptible of improvement as long as he is still distressed 
by his illness. Schizophrenic deterioration is a common clinical concept and 
is generally taken to mean a progressive disintegration of the total personality 
with gross defect in volition, emotion and the thought-processes. Freeman 
and Watts (1946) state that, ‘‘a deteriorated schizophrenic looks and acts 
about the same with or without his frontal lobes.’ This dogmatic statement 
merits examination. As a rule of thumb these writers ‘‘ employ three criteria 
in judging the emotional responses of the patient ` severity of complaints, dis- 
turbing behaviour and autonomic imbalance. When none of these is present 
the patient is too deteriorated to warrant operation.’’ Deterioration in the 
emotional field is therefore the contraindication found by these authors. They 
would appear to be describing the flat, ‘‘ burnt-out ° schizophrenic. Most 
psychiatrists would agree that such a patient is unsuitable for operation. But 
many of the schizophrenic patients of the present series before leucotomy were 
deteriorated in the sense in which that term is commonly used. Many were 
withdrawn and barely accessible, dissociated and incoherent in thought. Some 
had faulty personal habits. Some, for part of the time, showed flattened or 
incongruous affect, but the great majority were subject to bouts of violent or 
disturbed behaviour. The changes following leucotomy have been described. 
The 68 patients may be failures in that they have not attained recovery ; but 
almost two-thirds of them have been freed from emotional tension and distress. 


SUMMARY AND CONCLUSIONS. 


1. The results of prefrontal leucotomy are reported in 68 cases of a chronic 
mental illness still resident in a mental hospital after a post-operative period 
of from one to four years. Of these, 44 patients improved in varying degree 
and 24 are considered to be unimproved. These results are analysed in terms 
of age, sex, duration of the illness, diagnostic classification. 

2. Post-operative signs are listed and the main findings are seen to be 
euphoria, an elevation of mood to a lesser degree and inertia. The occurrence 
of these signs of frontal lobe deficit is charted in relation to improvement and 
their effect in modifying the psychosis is described. 

3. After-treatment includes E.C.T. and re-operation and the effect of these 
measures on relapse is described. Regression occurred transiently in 16 patients 
and permanently in 14 patients. Its theoretical aspects are discussed. 

4. Changes in body-weight following leucotomy are described. No cor- 
relation is found between increase in weight and improvement in mental state. 
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5. Two factors in the pre-operative state thought to influence the prognosis 
are examined in relation to post-operative improvement. Those cases which 
improved after leucotomy had in aggregate a greater degree of mental tension 
than those not improving. No such prognostic significance could be attached 
to the other factor, the degree of break with reality.. 

6. The lack of finality in the reported results is mentioned. The results 
in a combined group of 136 patients, discharged and hospitalized, are compared 
with the results published by others. The significance of the result ‘* worse ” 
is discussed. 

It is concluded that leucotomy acts by removing mental tension and that 
where this is marked there is hope of improvement even if the patient is con- 
sidered to be ‘‘ deteriorated.”’ 

It is further concluded that while mental tension tends to be greater where 
the response to operation is good, there is no common factor or group of factors 
in those patients who improve or fail to improve after leucotomy. The results 
in individual cases of chronic mental illness are at present unpredictable before 
operation, but the value of this method of treatment in such cases is fully 
confirmed. 
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INTRODUCTION. 


CONSIDERABLE material is available about the effect of leucotomy on 
intelligence. There are, however, few reports of objective measures of changes 
after leucotomy in the non-intellectual aspect of personality, those changes 
of temperament and character which are so striking to the clinician. In order 
to make a small contribution to filling this gap, at the suggestion of Dr. Desmond 
Curran an investigation has been carried out at St. George’s Hospital and its 
In-Patient Unit at the Atkinson Morley Hospital, London. | 

On examining the literature, and reading of the changes that have impressed 
themselves upon clinicians, psychologists, and the family and friends of patients, 
the hypothesis was formulated that the changes noted embraced at least three 
aspects of personality. These were, intelligence, degree of neuroticism, and 
degree of neurotic introversion ; that is the intensity of the anxious and de- 
pressive traits. It was further thought that the changes would be in the 
direction of a decrease in intelligence, a decrease in neuroticism and a move- 
ment away from extreme introversion, towards the extravert end of the scale. 
The results presented here lend support to these expectations. 


8 
SAMPLE. 


Since the beginning of 1947 each patient recommended for leucotomy at 
the above-mentioned hospitals has been examined on an extensive group of 
personality and intelligence tests. This report deals with differences found 
on 20 patients (4 males and 16 females) tested before and two to three months 
after the operation. The neuro-surgeon was Mr. Wylie McKissock, whose 
technique is described in The Lancet (1943). 

The average age of the patients was 41-5 years, and the mean Wechsler 
IO. was 105-87. The patients were described as depressed, anxious, obses- 
sional or paranoid. 

It is important to mention that, from the point of view of the study of 
changes in personality after leucotomy, the type of patient who has been 
operated on in St. George’s Hospital is remarkably accessible, and quite able 
to behave intelligently and co-operatively throughout the 5 to 6 hours of testing 
necessitated by this investigation. 


* This paper was read on the 26th July, 1948, at the twelfth International Congress of 
Psychology. , 
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On the cognitive side the tests chosen were the Wechsler scale of verbal 
and performance tests, Porteus Mazes, and the proverbs from the Stanford- 
Binet scale. It was hoped by means of these to tap separately different 
aspects of intelligent activity: for example, learning as distinct from rote 
memory, timed as distinct from. untimed activity, and social common sense 
as distinct from a capacity to generalize. 

On the temperamental side some objective measures of temperament, such 
as persistence, speed-accuracy and suggestibility, have been shown as the result 
of work with neurotics in the last few years by Drs. Eysenck and Himmelweit 
and myself (1946a, 1946, 1948), to differentiate the neurotic from the non- 
neurotic and the affective or dysthymic syndrome from the hysteric syndrome. 
These were included, and, in addition, some new measures were designed to 
estimate temperamental changes which had been hinted at in the literature. 


RESULTS. 


Only those results are reported in which the probability of such a change 
occurring is less than og, that is, would happen less than once in twenty by 
chance, using Fisher’s “ T.” 

(a) Intellectual changes.—Significant loss in special types of ability was 
found ; one of these was verbal ability, as measured by a drop of over seven 
points in the Wechsler Verbal LO Furthermore, it was found on analvsis 
of the four tests contributing to this score that the loss on the comprehension 
sub-test was significant when taken alone. 

It was noted that on the ro questions comprising this sub-test the loss was 
very large on those tapping social attitudes, e.g. behaviour to a friend, keeping 
of promises, behaviour to prevent an accident. This may therefore not only 
be a change in intellectual ability, but also in attitude towards one’s social 
environment. 

This loss on the verbal scale was of sufficient magnitude to shqw a EE 
cant drop in LO. on the whole scale of nearly five points, in spite of the absence 
of significant drop on the performance tests. This differential change between 
verbal and performance tests is in line with Greenblatt’s (1947) finding of more 
concrete performance and poorer abstraction ability after leucotomy. 

In addition to the Wechsler verbal tests, the capacity to generalize was 
measured by means of six proverbs, the meaning of which was asked of the 
patient. After the operation the patients showed less capacity for generalisa- 
tion, confirming a finding reported by Rylander at the recent Internationa! 
Congress of Physicians. 

Porteus Mazes were given in the prescribed manner, except that the time 
taken over each trial was noted. The post-leucotomy results on these showed 
a loss of 1-82 years in M.A. In addition to this finding of loss of mental age 
on the Mazes, the number of double mistakes had increased. This seemed to 
indicate a decrease in learning ability, a phenomenon which may be associated 
with the poor results EENS by Ritchie Russel in lobectomy performed on 
children. 

Besides the quantitative changes on the Mazes, qualitative differences were 
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also noted. The performance of the patient after leucotomy differs in two 
respects from his pre-leucotomy behaviour. He makes more mistakes and 
is significantly faster. Thus, in spite of the decrease in accuracy and the 
necessity in this test to do the whole Maze again when a mistake is made, there 
is a decrease in the time taken over all the trials of 2-72 minutes. I shall refer 
to this finding again. It will suffice to mention here that our results are in 
line with those reported by Porteus and Peters (1947) and Robinson (1946). 

(b) Neurotsctsm—Now let us turn to the neurotic indicators. ‘‘ Body 
sway suggestibility,’’ originally described by Hull (1933), has been shown to 
be one of the most efficient screening tests for neuroticism in a population 
containing both the severe neurotics and the milder forms of illness. The mean 
decrease in sway on this test after leucotomy was 3:06 inches. (It may be 
of interest to mention in passing that this test correlates highly with hypno- 
tisability). 

The work curve of the neurotic has been shown to be jagged and uneven, 
and to lack a maintenance of improvement when contrasted with the curve 
of the normal population. The rate of tapping in four quarter-minute periods 
was measured, and it was found that before leucotomy the mean deviation 
from the average was significantly greater than after the operation. A similar 
picture is produced on eight successive trials on the ‘“‘ Track Tracer,” a machine 
designed as a selection test, which was kindly loaned by Prof. Bartlett from 
his Cambridge laboratory. Prior to the operation the relapses, that is, the 
losses in speed in the course of the trials, were greater than after the operation. 
Thus the curve of activity on both these tasks was significantly smoother. 

- (c) Diminished introversion—Now if we consider the axis at one end of 
which is the anxious depressed introverted patient, and at the other, the 
hysteric, extraverted patient, the following measures have been shown to be 
characteristic of the anxious and depressed group : 

(1) Greater persistence in a situation involving an uncomfortable physical 
position. 

(2) A tendency to go for accuracy rather than for BE? 

(3) High perseveration scores on motor tests of perseveration. 

(4) Intropunitiveness, that is, a tendency towards self-blame rather than 
blame of the environment. 

(5) A preoccupation with the past rather than with the present ana the 
future. 

(6) A high level of aspiration, that is, a tendency to aim at a goal beyond 
their ability, associated with a tendency to underrate their performance 
when completed. 

I shall now report results of tests used to measure the changes on these 
criteria. 

Our post-leucotomy patients showed a toads in persistence on the "" leg-test,’ 
which has been successfully used to differentiate the syndromes within the 
neurotic population. An increase in the number of mistaken answers in rela- 
tion to the number of correct answers was shown on the following Wechsler 
tests: Arithmetic, Picture-completion, Picture-arrangement. On a test in 
which words had to be formed out of a given nine-letter word, there was also a 
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greater proportion of mistakes following leucotomy. On the Porteus Mazes, 
as mentioned previously, the number of mistakes had increased, although the 
total time taken over all the trials was less by 2-72 minutes. The same 
picture is presented on the ‘‘ Track Tracer,” where the time of the last trv 
had decreased significantly, although the number of mistakes had increased. 
Furthermore, the time taken over the arithmetic test and for decision in the 
rating of pictorial humour had also decreased after leucotomy. Thus we have 
a distinct tendency for the post-leucotomy patient to go for speed rather than 
accuracy, in comparison with his pre-leucotomy behaviour. Whether we 
choose to describe these changes as an increase in impulsiveness, or as a decrease 
in cautiousness as some authors have done, is a matter of taste. 

The pattern of behaviour on the level of aspiration test, for which the 
“Track Tracer” was used, changes after leucotomy, and moves from that 
which is typical of the anxious depressed person towards that of the normal 
individual. The discrepancy between goal and performance was less, and the 
gap between performance and the judgment had also decreased. The pre- 
leucotomy records showed that the patients over-estimated what they would 
do in the future, as well as under-estimating their past performance. After 
the operation their aspiration of future performance was closer to their real 
ability, and their estimation of past performance had improved. This indi- 
cated a greater reality adjustment on the part of post-leucotomy patients. 

A test involving alternating work, which was shown by Cattell (1946) to 
be most highly saturated with the factor of perseveration, showed reduced 
P-scores following leucotomy. Judging from this and other measures, there 
appears to be an increase in flexibility in the performance of motor tasks. 

As a measure of the tendency to self-blame, a list of 42 undesirable traits, 
ascribed to themselves frequently by anxious and depressed patients, was 
collected. Each of our subjects was asked to state whether he blamed himself 
for any of these faults. The mean decrease in the number of traits for which 
the patient blamed himself after the operation was 4:58. 

The intensity of self-blame is also considerably less. That is, the diminu- 
tion in the number of traits on which the patient blamed himself excessively, 
as opposed to those on which he blamed himself a little or a lot, had a mean 
of 2:58. The patient’s new-found “‘ attitude to the present and future” 
after leucotomy was shown by their subjective answers to eight standard- 
ized questions based on Israeli’s work on attitude to time (1936). After 
leucotomy 22 per cent. more of the patients were most happy about their 
future, 43 per cent. more were most unhappy about the past. Correspond- 
ingly, 26 per cent. had ceased to find the present their main cause of worry, 
and 36 per cent had ceased to be most unhappy about the present. It is of 
interest also that prior to leucotomy 22 per cent. more of the patients had 
stated that they thought least about the present, and that 33 per cent. more 
had stated that they were most happy about the past. 

We have here, then, a picture of a man who tends to leave his past behind 
him, lives largely in the present and looks hopefully to the future ; in contrast 
to his pre-operative state, which tended to be orientated towards the past. 

It is of interest that in contrasting the hysteric with the affective group of 


1949. | BY ASENATH PETRIE. 453 


neurotics, the hysteric showed a relatively low vocabulary score in ‘relation 
to performance score. Our post-leucotomy population had also lost more on 
the verbal scale than on the performance scale of the Wechsler: 7-21 as 
compared with 0-34. This difference in both populations may be partly 
due to a different temperamental approach to the tasks set, which is penalized 
on some tests of intelligence and not on others. 

(d) General—Among other differences that are of general theoretical and 
practical interest were the following :—The number of fluctuations on an am- 
biguous figure in a period of a minute had increased after leucotomy. The 
significant increase was found on the trial where the patient was asked to try 
and make the cube change. The patient appears thus to have greater control 
of the fluctuation. It is suggested by Gordon in an unpublished paper that 
this control of fluctuation is associated with greater control of imagery in 
general. This finding may be related also to the greater control of ideo-motor 
activity shown in the results on the suggestibility test. 

Concentration was measured by the ability to remember groups of figures 
from a series which was interrupted at irregular intervals. After leucotomy 
there was a slight decrease on this concentration test, but it did not reach 
the level of significance. On the other hand, a test of ““ distractibility ” was 
devised, on which the same task was performed, but to the accompaniment of 
the ringing of a vibrant telephone bell, and on this task there was an improve- 
ment of performance after the operation. 

It would appear that post-operatively the patient is less bothered by ex- 
traneous stimuli. I did wonder whether this finding was related to the 
decrease in sensitivity to pain described by Fulton and others, as after carefully 
plugging my ears I had to brace myself to tolerate the intense unpleasantness 
of giving this test. 

Although individually not reaching the level of significance, on two different 
approaches, time for the patient appeared to go more quickly after leucotomy. 
That is, a period of 60 seconds passed more quickly and the time taken over 
the first trial on the ‘‘ Track Tracer ’’ was underrated. This is mentioned, as 
it may be related to autonomic changes noted, and to a recent finding that 
time appears to go more quickly if internal temperature is raised. 

The patients’ attitudes to their condition also changed after leucotomy. 
Prior to the operation 75 per cent. thought they were ill, and 25 per cent. 
thought they would never get better. Afterwards 25 per cent. thought they 
were ill, but all believed that they would get better. Apart from deciding 
that they were no longer ill, they also ceased to saddle themselves with a number 
of unpleasant traits. In addition to a decrease in criticism of their own character 
a seemingly decreased critical attitude towards the use of language was 
shown. One of the interesting findings by the wayside was that frequently, 
after leucotomy, and never before, definitions and answers were produced in 
which common words were misused, or new words formed. In each case the 
experimenter pretended not to have heard correctly and repeated questioningly 
the phrase used. The phrase was then repeated by the patient verbatim. 
Examples : (Woman, verbal I.Q. 109:5.) A “ hero ” is a man who has “‘ com- 
mitted skill.” Affliction is an “‘ aside, affectation, people pretending what 
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they are not.” (Man, verbal I.Q. 120.) A “fable ” is “ a far-reaching tale ” ; 
on questioning, stated he meant "(hat it reached far back into history.” 
Dilatory is doing things "ma ship-shop manner.” Espionage is “‘ spy-ism ” 
and so on. This seems to suggest a loss in the finer distinctions of language. 


CONCLUSIONS. 


Instead of giving a detailed summary of these findings, I will try to build 

up a picture of the patient as we have found him after leucotomy. Here isa 
person in whom neuroticism is less marked, especially as shown by a decrease 
in suggestibility, a smoother work curve and his attitude towards himself. 
There is marked decrease in the traits characterizing the anxious, depressive, 
introverted type. He goes more for speed and less for accuracy. He is less 
persistent in a situation requiring endurance. He blames himself less for the 
fewer undesirable traits he still ascribes to himself, now regarding these as 
inevitable. He lives less in the past, and more in the present and the future. 
He has lower motor perseveration scores, and the goal he sets himself and his 
judgment of his performance are closer to reality. He has dropped on verbal 
intelligence test scores, and on tests where impulsiveness is penalized. Leam- 
ing is more difficult, but routine tasks once learnt are easier. He is also some- 
what less distractible. 
The personal effectiveness of a patient has changed after leucotomy as a 
result of all these changes in the conative, affective and cognitive spheres. 
and there seems little doubt that other changes will come to light with further 
research. 

It is unjustifiable for us to consider apparent losses in, for example, verbal 
ability without noticing apparent gains, such as that less variation in per- 
formance is shown, that marks are gained for speed and so on. 

This is a preliminary report following the first post-leucotomy re-tests, but 
it would seem to justify intensive further research along these lines. It is 
hoped to present a second report as soon as the 8-monthly retests are completed. 
An attempt is also being made to match each patient with another of similar 
personality, age, intelligence and severity of illness, who is not undergoing 
prefrontal leucotomy. We have had great difficulty in finding such patients. 
but the search continues. The general behaviour, however, of the neurotic 
population on re-testing is known, and no changes, for example, have been 
found on repeated applications of suggestibility, persistence and level of aspira- 
tion tests. On the intelligence tests used, where a change has been found on 
re-testing, it is, of course, an improvement, and not a loss such as these patients 
have shown. i 

These are the results on a group of severe neurotic rather than psychotic 
cases. The most convincing clinical results, according to some writers, are 
obtained from leucotomy performed on psycho-neurotics. From the point ol 
view of this investigation, the condition of the patient enabled tests to te 
carried out to which it would have been very difficult to subject psychotics. 
Psychotics may, in fact, show the same or similar changes, but they have a: 
yet not been demonstrated. 
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Critical Ratios of Certain Differences Found after Leucotomy. 
Intellectual Measures. 


Loss on Wechsler Verbal Scale TO. ; r ; , 481 
” Se Performance Scale TO. - 024 
7 SS Full Scale IO . . 4:02 
w e Comprehension Sub-test . , 4°42 


»  Porteus Mazes I.Q. . ; : ; ; WE Ge di 


Non-Intellectual Measures. 


Decrease in body sway suggestibility . i i . 4°81 
2 in variation from average in tempo of tapping . 2:34 
Se in excessive self-blame . . . . 3°53 
S in general self-blame . SÉ , 2°53 


5 in physical persistence (Leg Test) e . 2:82 
Increase in number of double mistakes in Mazes Test . 2:47 


Ss in motor perseveration scores . : : . CO0 
Decrease in time taken over all Mazes . ; : , 2:47 
e in time taken over final effort on Track Tracer . 2-81 


Increase in fluctuations of ambiguous figure (with effort). 2:24 
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Mr. CEcIL Gray, in his excellent study, Peter Warlock,* holds the view that 
Philip Heseltine’s character only becomes understandable if he is regarded as 
an example of dual personality. Gray gives very clearly and, in my opinion, 
conclusively the evidence on which he bases this belief. The only question 
that is left unanswered is the clinical nature of the duality. 

That it was a schizophrenic splitting can, I think, be ruled out altogether. 
Heseltine showed no schizoid features. I do not think that in his own mind 
Gray was troubling very much about the different types of ‘‘ split mind.” Ae 
far as he went he saw it as something like Stevenson’s fable of Jekyll and 
Hyde, but not so crude and simple, for, as he says, ‘‘ there was much in Peter 
Warlock that was admirable, and much in Philip Heseltine that was not so 
admirable.” This type of duality is hysterical dissociation, such as has been 
described by .Hyslop, Morton Prince, Janet and so on. This is the popular 
picture of double personality, and I think it as such that Gray conceived him. 

However, there is a third group in which a dual nature shows itself, and that 
is cyclothymia. It is the thesis of this short paper that the composer showed 
well-marked cycloid traits, and in the sequel it is proposed to bring forward 
evidence that Peter Warlock displayed features of the manic type, Philip 
Heseltine characteristics of melancholia. 

To suggest that possibly our greatest composer of songs since the seventeenth 
century showed character traits closely allied to those of manic-depressive 
psychosis may seem to some an outrage. However, it should be remembered 
that the inheritance of this psychosis shows irregular dominance. The geneti- 
cists say that the dominance of a gene is biologically evidence that it is of 
survival value. If conditions change and new adaptation is required, dominant 
genes become recessive, and vice versa. It is therefore suggested that since 
cyclothymia is dominant genetically, it is because the phenotype makes a 
useful contribution to society. There is little difficulty in finding this biological 
usefulness in the drive of the hypomanic. It is true that some of us dont 
like it; it makes us conscious of our own shortcomings when we see someone 
else rushing about and getting things done It is some satisfaction then te 
console ourselves by attaching a scientific label. Of course one can have too 
much of a good thing, and acute mania or melancholic stupor are the price 
paid. It is probable that many modifying genes take a part in determining 
whether a certain individual will be a valuable social asset or a psychotic. 


* I quote largely from this book, to which I ain indebted for most of my information. 
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According to the Freudians mania is a kind of saturnalia following a period 
of depression, grief or mourning. This is certainly true in some cases, but there 
are many other types. A common one is the man whose normal tempo is 
hypomanic. He is successful at business, leads an active social existence and 
a full life generally, then perhaps in the fifties something happens—he retires, 
his wife dies, he has an illness or accident. There is some change in his routine, 
he is unable to cope with the new situation and develops a reactive depression. 
Of course by no means all hypomanics develop severe depressions, nor are all 
depressives over-active previous to their illness. 

But there are two other types of people who, in my opinion, show evidence 
of the cycloid constitution. There is the gregarious type of man, who is able 
to be a friend to everyone. He is popular at the club, at a dance, at a party, 
at the golf-club. He is also often a good leader of men in the forces or the 
factory, because the men like him. He has an easy manner, he is a good racon- 
teur and can turn on charm like a tap. He can also turn it otf again. If he 
is not the centre of attraction, if things have not been arranged as he wished, 
or he feels he has been slighted, he can be sulky and moody and most damaging 
to the well-being of the social group. These black moods are most often 
experienced only by those living in his own domestic circle. In such a man 
it is hard to say to what extent these moods are engendered by external 
experiences or constitutional factors. 

Lastly there is a type which, I think, bears some relation to Philip Heseltine. 
Such a man is diffident and self-depreciatory ; he is often depressed, and when 
he is alone with you will tell you he is a failure and useless at his job. In 
company he is quite a different man. He has not the easy natural charm of 
the previous type, but you are surprised to find how many social assets he has. 
He talks well, is quick witted and has a sense of humour. He may overplay 
the part and become too exuberant. You realize he is popular and you learn 
he is a success at his job. You may or may not learn that this veneer or pro- 
tective covering has been arduously cultivated. Even if you do realise this 
point, I suggest that there must have been something there to cultivate. 

It would not surprise me to be told that the above personality type had no 
relation to cvclothymia. However, if such a personality is exaggerated to a 
considerable degree, I think then it will be found to have a close relation to this 
clinical entity. In my opinion Philip Heseltine was such a person, and I now 
propose to bring forward the evidence. 

The only relevant facts in his early life are that he was an only child, his 
father died when he was two, and at some period afterwards his mother married 
again. He was educated at Eton and was precocious intellectually, but 
Gray regards his psychological development as slow. This is based on the 
fact that at the age of 16 he expressed conventional views on religion and 
politics. 

The most important experience during his youth was his introduction to 
Delius at the age of 16. A friendship grew up between the famous composer 
and the young man. There was a large correspondence, which has fortunately 
been preserved. It is the letters Heseltine wrote to Delius that provide most 
of the information on the early manhood of Heseltine. 
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Gray rightly points out that one is only seeing one side of his personality in 
such letters, his inner life and his blacker moods. We learn first that he has 
an intense admiration for the music of Delius, also for the man, whom he regards 
as a father-imago. He is already devoted to music, but is very despondent 
about his ability to do anything worth while, and at best hopes to be a music 
critic. 

In one letter he gives a very illuminating and instructive account of himself. 
It is clear that he has taken himself to task, and is very depressed and dis- 
satisfied with the result. He feels that he had always taken things for granted. 
had not thought for himself, and that now he is years behind other people and 
cannot catch up. As he is at present he regards himself as "an absolutely 
useless specimen—only fit, as I am, for the lethal chamber.” However, against 
this feeling of self-depreciation is passionate hope and expectation. This keeps 
him going, even if it is only an illusion. Then he complains of his morbid self- 
consciousness and habit of introspection. He feels he is a spectator, detached 
from real life. Undoubtedly it is this which he means when he complains that 
he is being constantly dragged back. Then still more illuminating—“‘ Lately I 
have tried passionately to plunge into life, and live myself, forgetfully if possible 
of this horrible aloofness.” He thinks he is just beginning to succeed a little 
and that he is becoming harder and a little stronger. He explains how he 
had always been alone, clung to the atmosphere of home and hated school life. 
Now he can no longer endure his home (his mother has married again), and is 
more lonely there than anywhere else. He goes on to complain that he is 
morbidly nervous—‘‘ even down to a physical nervous stricture ’’— which 
handicaps him socially. His final dictum is-—and this is the most interesting 
point of all—that he would sacrifice all social success if he could return to his 
dreams and from them create realities. But having lost faith in his creative 
ability, he is determined to live. 

In this remarkable psychological document, a despondent, morbidly self- 
conscious und self-critical young man writes to his father-imago saying he will 
throw away his dreams to live life to the full. A melancholic decides to turn 
manic by a conscious decision. More extraordinary still he succeeds in the 
latter, and in so doing, to some extent realizes his dreams. 

Robert Nichols takes up the story during the short period from 1913 to 1914 
that Heseltine was at Oxford. In this portrait of a young artist we gain insight 
into various aspects of his character. He is described as a man of great enthu- 
siasm for life, music and books, his knowledge is wide and many-sided, but he 
is moody, passing abruptly from dismalness to hilarity, and then to weariness, 
irritability, and finally dejection and exhaustion. Nichols, an ardent Heseltine 
protagonist, grudgingly admits that there is some truth in D H. Lawrence's 
view that he was not a well-synthesized personality, at least when at Oxford. 
On the other hand, he thinks that Lawrence totally misjudged Heseltine when 
he describes him as a “‘ bit backboneless.’’ In Nichols’s opinion there was in 
Heseltine “a fundamental inner gentleness `" which Lawrence inaccurately 
mistakes for backbonelessness. 

Many other traits are already present to be enhanced later in his life. These 
include his bellicosity in argument, his delight in eccentricity and practical 
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jokes, and lastly his facility for ‘‘ rigmarole, nonsense verses and limericks, 
Priapian and other.” ` 

Up to the present stage I would say that nothing has been produced to 
suggest that Heseltine was in any way an abnormal, though he may have been 
a superior type of undergraduate. I say this with one reservation. He was 
intelligent, enthusiastic, and subject to moods of exuberance and despondency 
and self-criticism, but many young men are. I can see nothing to indicate 
that he would not have become a worthy civil servant or perfectly adequate 
music critic. His passion for music is not incompatible with this. The one 
really unusual thing is that Delius should have thought so much of him that 
he kept all his letters. 

The next phase is the early war period. He became a frustrated musical 
critic, and divided his time between London and Cornwall. It was the period 
of friendship with Lawrence, and ended with a rupture and Lawrence's parody 
of Heseltine’s character in one of his novels. I think the war had a big psycho- 
logical effect on him, and there are many references to it in his letters to Delius. 
He himself was exempt from war service for physical reasons, but his attitude ` 
was that of the conscientious objector. 

Though much of the time he moved in a small circle with similar opinions, 
there is evidence in the letters that he felt keenly the hostile attitude of the 
crowd. He complains to Delius of his isolation, and that unless ‘‘ one becomes 
a mere hypocrite, one is cut off, in one’s sympathies and mental outlook, from 
at least nine-tenths of one’s fellow beings.” And again he feels keenly ‘‘ the 
cheap snecrs and dismal attempts at wit of the vulgar, blatant and exasperat- 
ing Jingoes.’’ He admires Delius for his complete detachment from the crowd, 
a thing Heseltine could never completely achieve. A part of him required 
social life and admiration. It would seem that he was good in attack, and 
virulent with his tongue and pen, but, at that time, weak in defence. There 
is no doubt he was very sensitive to criticism, and was easily hurt. It was 
only later that he provided himself with a protective covering. He was not 
the sort of man to keep his views to himself; I have no doubt he gave as good 
as he got defending his point of view, but what he got hurt severely. 

A letter to Delius in 1915 suggests a melancholic episode, which, he states, 
had been at its worst two months before, and one gathers is now beginning to 
lift, because he speaks of “‘ fitful and transitory intervals.” Also he is able to 
write to Delius, which he could not do before. He is depressed and pessimistic ; 
he cannot think ; he feels in a confused and trancelike state. His head “‘ feels 
as though it were filled with a smoky vapour.” ‘‘ Words simply will not come 
out of my mouth.” He is no longer able to feel the beauty of nature. 

The letter is broken off abruptly and is only completed a week later. It 
would appear that the previous phase was followed abruptly by one of wild 
exuberance, during which he rode ‘‘a motor bicycle through the village streets 
at midnight at a speed of about 60 miles an ‘hour, stark naked.” Gray holds 
the view that such melancholy letters were an expression of the ‘‘ morning 
after ” feeling. Up to a point I would say this was true. Heseltine was 
coming out of the more acute phase of his melancholia and was probably forcing 
himself with the aid of alcohol, hence such wild madcap behaviour. The reaction 
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to this in a fundamental melancholic state could well be a still more intens 
fit of the blues. The letter to Delius of 22.viii.15 reads to me as if something 
much more serious was wrong than alcoholic remorse. 

It is unnecessary to go into the details of the next few years. It was a 
period of great endeavour, many projects and but little achievement. He 
produced much poetry, practically all of which he destroyed, also a very little 
music, and Gray admits that he did not think that he would ever make a com- 
poser at that time. Among the many projects, few of which got very far and 
none succeeded, two may be mentioned—the publication of a new musical 
journal and a West End production of neglected operatic master works. Up 
to this point, then, Heseltine had been a failure. 

However, a change came in 1918, when a group of songs previously rejected 
under the name of the failure Philip Heseltine were accepted as the work of 
Peter Warlock. It was in this year also that he grew a beard for the first time. 
Of the beard Gray says: ‘‘Its adoption is extraordinarily revealing and, indeed. 
of crucial importance for an understanding of the man ; it is, in fact, the first 
decisive step towards the elaborate mask, which he was ultimately to adopt 
permanently as a defence against a hostile world.” Over the next three vears, 
a period of rich musical production, the beard came off and on several times. 
By 1921 the transformation was complete; he was never again without his 
beard, and he had become “‘ the lusty, roystering, swashbuckling, drinking. 
wenching Peter Warlock of popular legend.” 

It should be noted that, just as Philip Heseltine presented certain charac- 
teristics later incorporated in the Peter Warlock facade, so the character Philip 
Heseltine was never completely lost in Peter Warlock; he was merely sub- 
merged. From time to time to his intimate friends the mask was off, but these 
intervals became increasingly rare. 

It is now proposed to contrast the two personality types, in an attempt 
to show their relation to mania and melancholia. 

Manner and behaviour.—Heseltine, as we have seen, was a sensitive, shv 
dreamer with a rather weak chin. He did not mix easily, was nervous in 
company and had only a few intimate friends. He was uniformly unsuccessiu! 
with women, was fond of children, had a taste for sweet liquors and for quite a 
time was a vegetarian. 

Warlock shook off his old friends, and became the centre of a vast horde of 
acquaintances and boon companions. At the Café Royal and at the various inns 
he frequented he must have been a striking figure, with his goat-like beard, the 
mischievous twinkle in his eve and his sardonic smile. His wit was nimble. 
both by word and with the pen. In the mood there was a great outflow of 
bawdy talk and blasphemy, with rhyme and play on words. He was a great 
swiller of beer, had a taste for steak tartare, and affected to be a drunkard and 
a drug-addict, to dislike children and to have a contempt for women. With 
women he was masterful, polygamous and uniformly successful. He had a 
penchant for impromptu acrobatic dancing, a macabre pas seul in unlikely 
places, such as Piccadilly Circus, Queen’s Hall or a railway station. 

It is very difficult to provide evidence of the wild and sustained exuberance 
that, I believe, was the Peter Warlock of the latter years, especially the Evns- 
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ford period. Gray tells us what he was like, and describes incidents. But 
they are only episodes and lack continuity. Foss gives a good epitome of his 
character seen from both sides: ‘‘ He had the delicacy of the hothouse plant 
and the ebullience of the willow-herb that grows on ruined bomb-sites. Humour 
in plenty, shyness of an odd kind, a roaring laugh that would give way to a fit 
of solitude and melancholy—that was Warlock, the man who exquisitely poised 
the psychologist’s requirements of both introvert and extravert.” However, 
to see Warlock in action, it is necessary to turn from biography and criticism to 
fiction. Aldous Huxley knew Warlock well in the ‘twenties, and in Antic Hay, 
at the "` Bearded Cossack,” he provides a vivid and lifelike picture of the com- 
poser as he appeared to his boon companions. This portrait is uncomplicated by 
any attempt to describe the man behind the mask. Gray tells us that Warlock 
was delighted with the character, and that he, Gray, was a witness to one of the 
scenes described. 

The ‘‘ Bearded Cossack "" only makes a few brief entrances in the course 
of the story. Once at a Soho restaurant, at a coffee stall, in a night club and 
in his own flat, but while he holds the stage a rapid tempo is sustained. His 
companions include an artist and a literary critic, the main butts for his wit, 
an ex-schoolmaster, a physiologist and an odd assortment of women. The 
Cossack is a young man with ‘‘a blond fan-shape beard,’’ bright blue eyes, 
who smiles ‘‘ equivocally and disquietingly as though his mind were full of 
some nameless and fantastic malice.” His flow of talk is punctuated by peals 
of cracked and diabolic laughter, while, on stage, he is in a state of continuous 
activity. He sings, dances, rhymes, puns, and plays on words. He is free 
with his gestures and gives pantomimic performances. Whatever line the 
conversation takes by some association he turns it usually to blasphemy or 
bawdy talk. His verbal wit is directed against the Church, conventional moral 
values and the conventional aesthetic view-point. Reading these striking 
passages in Huxley there can be no doubt that a hypomanic is being described. 
Also it is as near as it is possible to get to a presentation of, Heseltine when the 
Warlock was on him. 

It is appropriate to cite here a curious incident described in the foreword 
by Augustus John : "7 While in the midst of a brilliant discussion which, though 
a little over the heads of the audience (Norfolk yokels), was listened to with 
fascinated attention, Philip suddenly collapsed as if struck down by some 
mysterious seizure.” All attempts to arouse him failed and he was left where 
he was for the night. The next morning he was quite restored. Augustus 
John goes on ` “ I found that this behaviour was characteristic of Philip, whose 
intellectual activity never languished or slowed down, but at a given moment 
would just stop dead, blown out, as it were, like a candle.” No one can know 
what was going on in Warlock's head at such times; perhaps nothing; if so it 
may have been alcoholic stupor. However, I put forward the suggestion that 
it was manic stupor. 

Stream of thought.—Heseltine found creative work difficult. He composed 
little and slowly, and his style was laboured, hesitant and uneasy. He found 
difficulty in expression, both in speech and writing. He complained of poverty 
of thought, mental blankness, and that ideas would not come. 
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Peter Warlock’s compositions were neat, easy and fluent. His productivity 
was large, considering the short period of his existence, Ig2I-23, 1924-30. 
There is evidence of a depressive phase in 1923-24 and again in 1930. There 
was also marked press of ideas, which expressed itself in verbosity and in 
writing. He was brilliant at producing limericks, most of which could not be 
printed, because they were either too pornographic or too libellous, though 
one did find its way into the Week-end Book. He also had a taste for 
nonsense rhymes and rigmarole. He delighted in play on words, portmanteau 
words, neologisms and double meanings. Gray quotes as a good example, 
" The Felis Catus Castiengis of Carrollingian Legend. The association being 
the Cheshire Cat and castrated cat, Charlemagne and Lewis Carroll.” 

Another example is to be found in Warlock’s anthology of gorgeous drun- 
kards through the ages—‘‘ Merry-go-down.”’ Here he provides two short 
pieces urider the signature, ‘‘ Rab Noolas.’’ One is a limerick, the other a 
nonsense rhyme, which I attempt to interpret. It reads as follows : 


A DRUNKEN SONG IN THE SAURIAN MODE. 


Two Mogs which, in the abstract, pull 
A Puffin and a Pentacle, 
Nor synthesize too soon, 
Can hocket Crisp and Cosmic Things, 
What time th’ untutor’d Unko sings 
Her enharmonic Rune. 


But ALLIGATORS, which, to One 
Accustomed to the Bathly Bun, 
Seem to Recant and Sneer, 
Connive, and so coagulate 
The polyphonic postulate 
At £50 a year. 


One stamping Secretary-bird 
Might solve the Sempiternal Surd : 
BUT, ON THE OTHER HAND, 
No judge may juggle Stibial Stars 
For fubsy Punks in Public Bars 
Where Cranes are Contraband. 
Rap Noo As, 


(Grisly contingencies, interspersed (however) with pleasing propositions.) 


Manifest content—We are in a Carrollingian world, where Punks and a 
judge jostle cheek by jowl with a Puffin, Alligators, a Secretary-bird and 
Cranes. We also meet more fabulous creatures, such as two Mogs and an 
Unko. In the earlier stanzas we are in the laboratory of the alchemists. 
That a magical rite is in progress is clear from the repeated references to the 
terminology of alchemy and astrology. For example, the rune, the pentacle, 
coagulate, cosmic things, stibial stars. It is learnt that these activities are 
an attempt to solve the sempiternal surd. In the last stanza, as in a dream, 
the scene suddenly changes toa Public Bar. Since we are dealing with alchemy, 
I think that, even at the manifest level, it can be stated that the leading motive 
is the turning of base metal into gold. 
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Latent meaning.—The title indicates that the subject matter is music and 
that it also deals with allegations. Knowing Warlock’s views about music 
critics it is surmised that they are being attacked. 

We are in a concert hall. An untaught and unknown singer is chanting 
a dirge extremely badly. However, two musical hack writers, who are always 
prepared to put in a ‘“‘ puff’’ for a consideration, and anyhow are anxious to 
use their pens, are prepared to cheat you by saying the performance is heavenly. 
But to the surprise of the poet, who is used to the sugar-coating of most musical 
critics, there are several hostile critics who sneer at the bad performance. 
However, even they, for the paltry sum of £50 a year, are induced to fall into 
line, so consolidating the good notices of this bad singer. 

The poet then bemoans the fact that there is not even one virulent and 
honest critic who could put a stop to the eternally irrational principle of prais- 
ing bad music as good.* But in a public bar it is consoling to know that 
no one can deceive you into believing that an amateur is a corpulent professional. 
This is because in a bar you are not allowed to rise above your sphere by means 
of outside agents. The only form of elevation is spiritual. 

To digress for a moment this interpretation does throw light on a matter 
that seems to have puzzled Gray. Talking of Heseltine’s proneness to quarrels, 
he says: ‘‘ For the rest his feuds were mainly with musicians and generally 
with music critics. I do not think there was a single one of eminence who was 
not at one time or other the object of his aversion and the recipient of his 
insults and abuse, generally in writing. To one in particular he was in the 
habit of sending, from whatever part of the country he was in, at regular inter- 
vals, pairs of bellows, the precise significance of which must necessarily remain 
veiled in obscurity.” False alchemists were called puffers, because of the 
fury and noise with which they used the bellows on their furnace, when trans- 
muting base metals into gold. If the above interpretation is correct the nature 
of Heseltine’s private joke is discovered. 

Here is a last example of these far-fetched associations. On the advice of 
a music critic Yeats rejected Heseltine’s setting of ‘‘ The Curlew.” An acri- 
monious correspondence followed, terminated by the composer in charac- 
teristic fashion: the despatch of a picture postcard of the Adjutant Stork. 
Gray suggests that the implication is “ that his antagonist had attained to such 
a pitch of absurdity that an adequate reply was beyond the expressive range of 
mere words and could only be suggested by the contemplation of the strangest 
freaks of Nature.” There is still the question of the choice, among so many 
strange birds, of the Adjutant. I suggest that it is because of this bird’s 
voracious appetite, no carrion, offal or putrescent matter being distasteful 
to it. 

Mood.—In Heseltine the prevailing mood was one of despondency, with 
phases of acute despair, when he craved for oblivion. It is to be presumed 
that it was in some such mood that he put an end to his life. 

In Warlock the prevailing affect was one of elation and well-being, punc- 
tuated by extreme bellicosity and virulent hatred. These latter feelings were 


* The Secretary Bird is officially protected because of the readiness with which it kills 
venomous snakes and other noxious animals by means of its powerful feet. 
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aroused by the philistines, certain academic musicians, music critics, publishers, 
and others, whose views were hostile to his own or whom he believed to be 
insincere or mercenary. 

Content of thought.—Possibly the most fundamental sentiment in Heseltine 
was a love of nature in all its aspects. It is a constantly recurring theme in his 
letters, and in one of his depressed letters to Delius he writes: ‘‘ I watched 
the sun go down behind the hills, flooding the broad valley with a golden light 
that would in former days have made my whole being vibrate with its beauty 
—but I wait in vain for that old ecstatic feeling. The colour and intensity 
of these pictures have become things external to me—they are no longer reflected 
in me, I can no longer merge myself in the Stimmung of Nature around me. 
I can only gaze wistfully from afar, at her beauteous pageantry. I can no 
longer take part in it, and so am debarred from the greatest-—perhaps the only 
—source of joy, solace, and inspiration that life offers me.” Delius translated 
the feelings Heseltine felt for nature into sound. It is a beautiful, if melan- 
choly, dream world, poems of the sea-shore, of mountains, of lazy rivers at 
night, of summer gardens, of the spring and of the early norning. The true 
Heseltine music also to some extent reflects this mood, though there is more 
yearning and more despair. ‘‘ The Curlew,” a setting of a poem by Yeats, is 
a typical Nirvana song, with its haunting refrain, ‘‘ The boughs have withered 
because I have told them my dreams.” Another is Beddoes’ ‘‘ Sorrows 
Lullaby,’’ where the longing is for sleep and oblivion, and still better, death. 
In the three macabre dirges by Webster the mood is the same, release in death. 
Another important influence is the music and poetry of the sixteenth century 
and earlier. His erudition was considerable concerning Elizabethan music and 
poetry. He transcribed and arranged a vast amount of music of the period, 
and his volume, The English Ayre, is generally considered a scholarly perform- 
ance, as also is the editing of Giles Earle His Booke. Besides the music of the 
sixteenth century, Heseltine also had a great affection for folksongs and carols. 

Intermediate between Heseltine and Warlock there is a whole group of 
Nirvana songs. In all of them the inspiration would seem to be Heseltine, 
the manner usually that of Warlock. They range from Decker’s “ Lullaby ” 
and ““ Rest Sweet Nymph,” to such tragic songs as “ The Fox ” and “* Ha’nacker 
Mill,’ which are almost pure Heseltine. Intermediate is the nostalgic "My 
Own Country,” also ‘‘ Mourn No More,” “ Sleep,” and ‘‘ Night.” In the last 
the motive is sleep and oblivion. 

The next group is the carols, of which there are about a dozen. Here, 
again, the inspiration is Heseltine, if the mode is mainly Warlock. All that 
carols stand for centres around one subject—adoration of the mother-child 
relationship. If one cannot find peace in sleep or death, then a man can 
retreat in fantasy to the infantile stage, when the mother guarded him from a 
hard, cruel world. A time also, in this case, before the mother betrayed him. 
Possibly this same motive explains the dichotomy in his love-life. The good 
woman was sexually taboo because, she was for him the mother. Only a 
harlot, therefore, was outside the taboo. Gray tells us that his intimate life 
was “in a kind of rondo form, in which one persistently recurring theme 
alternated with continually new subjects—AB, AC, AD, and so on.” DH 
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Lawrence clearly appreciated this when he wrote of Heseltine in his letters : 
“ His affection for M— is a desire for the light because he is in the dark. If he 
were in the light he would want the dark. He wants M— for companionship, 
not for the blood connection, the dark, sensuous relation. With P— he has 
this second dark relation but not the first. Perhaps he is very split, and would 
always have the two things separate. For these people I really believe in 
two wives.” 

In Women in Love, as Gray notes, he puts it more crudelv in his parody of 
Heseltine: ‘‘ he wants a pure lily, with a baby-face, on the one hand, and on 
the other he must have the Pussum, just to defile himself with her. She is 
the harlot, the actual harlot of adultery to him. And he’s got a craving to 
throw himself into the filth of her. Then he gets up and calls on the name 
of the lily of purity, the baby-faced girl, and so enjoys himself all round. It’s 
the old story, action and reaction, and nothing between.” 

As is to be expected in a lyrical song writer, a large number of the songs 
are concerned with the motive of love. They deal with the passion in all its 
moods from wistful melancholy to the bucolic and racy. There are folk songs, 
Elizabethan songs, and a few settings of modern poets. They are all Warlock 
in style, and a large number in mood. If one wishes to escape from a hard 
world it is pleasing to dream of fair women, especially if one can set the words 
of the best poet to great music. It is Heseltine again who calls the tune; 
Warlock is the executant. 

Lastly there is.a fairly large group of typically Warlockian drinking songs, 
rather over a dozen of them. Incidentally Warlock was always in quest of 
the perfect beer, “ a kind of ambrosia or nectar of the Gods, but made out of 
pure hops and nothing else.” Many times he thought his quest successful, 
“only to discover it had a larger percentage of arsenic or sulphuric acid than 
any other.’’ Alcohol also brings relief from sufferings and sometimes oblivion ; 
unfortunately its action is of short duration. Perhaps the perfect beer would 
create that Nirvana for which Heseltine’s soul craved, the Nirvana which 
eluded him wherever he sought it. 

So far, then, wherever we have looked, all the inspiration 1s Heseltine’s. 
Even the drinking songs and the poem “in the saurian mode ` are found to be 
inspired by feelings and thoughts typical of Heseltine. The fact is that Warlock 
had no inner content ` he merely used Heseltine’s dreams and musings in a way 
that was acceptable to the public. Such thoughts as he had or affected were 
merely the obverse of Heseltine’s deepest convictions. Warlock scorned 
softness, gentleness, sentimentality and the ‘‘ pure ’’ woman. I think Heseltine 
had a deeply religious nature. Not crthodox it is true, possibly a pantheistic 
nature worship. Warlock despised serious convictions, and delighted in 
blasphemy. He also sneered at the music Heseltine liked most, that of Delius. 

Clearly Heseltine had found that ‘‘ The boughs have withered, because I 
have told them my dreams.’’ Warlock told none of his dreams, for he had none 
to tell. What he did try to do was to take his revenge on society by ridiculing 
conventional standards and notions, especially the more smug upholders of 
such values. 

It is only fair to say that some do not agree with Gray's portrait of Peter 
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“one-sided and 
idealistic.” He found Heseltine a “‘ restless and discontented character. . . . 
His mentality was, I thought, warped by a very crude and childish streak, and 
practical jckes of a childish sort satisfied him.” Against this it has to be remem- 
bered that in about 1921 Epstein and Warlock, who had been friends, parted 
after a violent quarrel. Gray does not state the cause of hostilities. Perhaps 
it was about Delius, whom Epstein describes as argumentative, cranky, bad 
tempered and with little sense of humour, or perhaps Epstein was the recipient 
of one of Warlock’s little practical jokes. 

To the psychiatrist it is a matter of indifference if the pantomine was well 
or badly done ; it certainly annoyed a number and delighted others. To the 
psychiatrist the interest lies in the fact that a fundamentally melancholic 
individual could consciously adopt a manic facade, that this façade should 
become a permanent cloak, finally extinguishing the original personality. 

Finally, I would like to quote Bruce Blunt’s poem, "The box" one of 
the last poems which Warlock set to music. It might well be his epitaph. 
Foss, I do not know with how much insight, rightly calls it the Warlock counter- 
part of Schubert’s Doppellganger. 


Warlock. Epstein, for instance, regards Gray’s book as 


At “ The Fox Inn,” the tattered ears, 
The fox’s grin, mock the dead years. 


High on the wall above the cask 
Laughs at you all the fox’s mask. 


- After the kill the fox lives on. 


Death’s date is there in faded gold ; 
His eyes outstare the dead of old. 


Beneath this roof his eyes mistrust 
The crumbled hoof, the hounds of dust. 


You will not call, I shall not stir 
When the fangs fall from that brown fur. 


Some may think that by now “ the fangs have fallen.’’ If so I refer them 
to Sitwell’s autobiography “ The Scarlet Tree,” p. 279. The conversation 
between author and composer can be given a Warlockian twist, if it is remem- 
bered that mosaic is also ormolu. 
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COMMUNICATED mental illness or" folie à deux "`" in which the parent appears 
to have influenced the child is a frequently found disturbance in general prac- 
tice and Child Guidance Clinics. The child is especially disposed to such a 
disturbance because he lives during the first years of his life in almost complete 
identification with the parents’ psyche. Ina healthy environment his growing 
consciousness will gradually resolve this identity, and thereby develop his ego 
and individuality. If, however, one or both parents suffer from mental illness 
this process is liable to be disturbed, and the child will remain fixated to the 
disordered psyche of the parent. 

The recognition of ‘‘ folie à deux "` is of considerable importance, as there 
is a special treatment of the disorder and the prognosis often depends on an 
early diagnosis. In addition to clinical observation the performance of a 
personality test can be of great assistance in assessing the personalities of the 
partners. The Rorschach test, more than any other personality test, furnishes 
objective findings which can check and supplement the subjective impressions 
of clinical observation. It gives a refined insight into the personality structure, 
and yields unique starting-points for analytical exploration. 

This study will describe the use of the Rorschach method in the psychiatric 
assessment of parent and child in a case of “ folie à deux.” A special aim is 
to demonstrate thereby that the Rorschach method is a valuable help in genetic 
studies of the personalities of several members of one family. 


$ 


HISTORY. 


Allen, a boy of 9 years and 2 months, was referred to a Child Guidance 
Clinic in April, 1948, because during the past few months he had been inclined 
to retire within himself and to cry when spoken to. 

The maternal grandmother died of cardiac disease when the mother was 
5 years old, and the maternal grandfather died two weeks afterwards from a 
‘broken heart.” The mother was sent to an orphanage, where she spent 
ten extremely unhappy years. There she had many day-dreams of having a 
mother and father and of living with them in a big house, where they invited 
poor children. She was depressed throughout these years and suffered from 
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rheumatic fever twice during this time. She married at 25. Owing to 
valvular disease of the heart she had to stop all sports activities and she 
became depressed again. 

Allen was the second of four children. He was a ‘“‘ model baby,” and espe- 
cially attached to his mother. After starting school he became irritable, and 
at 7 he began sleep-walking. This meant disturbed nights for the mother, and 
increased her nervousness and depression. Finally Allen became very worried 
about school, refused food and retired within himself. He began to cry at 
the slightest provocation and clung to his mother more than ever. 


On EXAMINATION. 


The mother was very depressed and slightly retarded. She confessed that 
she no longer cared for life. 

Allen was depressed too, and had some difficulty in thinking. He looked 
anxious, and sometimes as if he were in a trance. On the Terman-Merrill test 
he had an I.Q. of at least go. 

He produced a painting, showing a big mother dog leading a procession of 
two baby dogs. It looked like an unconscious and almost humorous allusion 
to his state of dependence on his mother. 


THE RORSCHACH TEST. 


A Rorschach test was performed with Allen and his mother. It followed 
the technique as described by B. Klopfer and D. Kelly. 


Allen showed the following record : 
Performance and inquiry. Scoring. 

I 2mins. . Refusal —- 

II 2secs. . (1) Two bears. Their heads . VWX* F+ A P 
andears. Here are their legs 

III 2mins. . Refusal — 

IV 1 sec. . (1) A tree because of the . DW F Pl 
trunk. Here could be 
leaves and branches. An 


oak tree 
V2 secs. . (1) A butterfly , W F A P 
VI 2mins. . Refusal . — 


VII 3 secs. . (1) Two rabbits. Their heads, . WX F+ A P 
ears, tails and bodies 


(2) A butterfly with wings D F A 
VIII 6 secs. . (1) A tree. In autumn (allu- D F Pl P 
sion to the colouring) FC 
(2) Two animals. Moles , D F A P 
IX 2mins. . Refusal ; — 
X 2mins. . Refusal e — 


* This symbol means ‘cut-off whole ” response. 
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Tabulation : 


R = 7. Refusals—Cards I, III, VI, IX, X. 

W I F+ 2) ; A 5 P 5 W 57% 

DW 14 F 5f PI 2 O O D 43% 

WX 2 F 100%, 
(FC) I F+ 29% 

D 3 A 71%% 


The graph showing the distribution of determinants is seen below. 

Assessment.—From a glance at the graph it was obvious that this was a 
very restricted record where all main responses were form responses. There 
was only one additional form-colour response. There were refusals of not 
less than five cards and the total number of responses was only seven. Although 
the very scanty record made a finer assessment impossible, it pointed definitely 
to the presence of morbid depression. 


The mother’s record: 


Performance and inquiry. Scoring. 
I I sec. . (1) A butterfly W F A P 
II 1 sec. . (1) Two dogs. Sitting up, WW FM A P 
like begging 
III 2 mins. . Refusal : Se 
IV 3secs. . (1) Likesomebodywalkingin . W M H Sin. 
the snow. His feet are C’ Snow 


covered with white snow. 
His arms. No head. Could 
be a gorilla hunter 

V sec, . (r) Some beetle. A huge ugly . W F+ A E 
one with a big body, a , sin. 
head and claws 

VI 2mins. . Refusal 

VII 3 secs. . (1) Like little sheep, when . WK FM A P 
they are babies. They are 
sitting 

(2) Two figures standing close . d M H 

together. A man and a 


woman 
VIII 35 secs. . (1) Two bears climbing upa . WKS FM A P 
tree. It is a snow-covered F Pl 
Christmas tree FC’ Snow 
(2) A butterfly. It is pretty. . D F A 
(Allusion to the colouring) FC 
IX 2mins. . Refusal ' — 
X 20secs. . (1) Like the face of a rabbit d F Ad P 
(2) Two dogs D F A 
(3) A mistletoe d F Pl 
(4) Like a squirrel d F A 
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a? D 


The scoring symbol “ sin.” means “‘ sinister.” It was introduced by T. 
Alcock. 


Tabulation: 
R = 12. Refusals—-Cards IIl, VI, IX. 
W 3 M 2 H 2 P 6 W 50°20 
WX 256 FM 3 A 8) O o D+d 50°, 
wes 1) F+ 1) Ad 1§? sin. 2 F 58% 
F 647 PI 2 F+ 14% 
D Zi (F) 1 Snow 2 A ck 
d A (FC’) ae M:C=2:0 
(C) ı (FM-+m) : (Fc+c+C’) = 3:0 
(FC) 1 Last 3 cards 50°. 


The graph is shown on the diagram. 

Assessment.—The similarity between the psychograms of mother and son 
was striking. Both graphs were characterized by great bareness. The 
mother’s record showed a remarkable constriction with nothing more than seven 
form and five movement responses as main responses. The colour-side was com- 
pletely deprived of main responses. The two achromatic responses and the 
one form-colour response were additional responses only. The percentage of 
animal yesponses was high. Three cards were refused and there were only 
twelve responses. This was clearly a depressive record. The presence of five 
movement responses indicated a fair amount of phantasy life, and the fact 
that the majority of them were animal movements pointed to psychological 
immaturity. 

DIAGNOSIS. 


From the history and the clinical observation it was likely that the mother 
suffered from chronic melancholia, which was a reaction to early experiences 
in the orphanage and to heart disease. The nature of Allen’s disturbance was 
less clearly recognizable. He was depressed, but whether his depression was due 
to a truly affective disturbance or was only an additional feature of a hysteric, 
anxiety or other state could not definitely be decided. 

The Rorschach test cleared this differential diagnostic difficulty in an objec- 
tive and striking way. It showed that Allen’s condition was essentially one 
of morbid depression. It also revealed especially clearly in the graphs a 
remarkable similarity of the mother’s mental state to that of her son. From 
these findings one could infer that the mother had moulded her son’s mind, 
who was thus overdependent on her. The diagnosis of “folie à deux,” 
which was already considered before the test, was now verified beyond any 


doubt. 
TREATMENT. 
Following the usual psychiatric practice of treatment of ‘‘ folie à deux,” 
the recommendation was made to separate the child from his mother for a time. 


Fortunately the education authorities were able to place Allen at a suitable 
boarding-school. He stayed there from October until December, 1948. 
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FOLLOW-UP. 


In November the headmaster of the boarding school informed the clinic 
that Allen was doing very well in school work, dormitory life and relationships 
with other boys. He had short periods of quiet retirement, but usually he 
was full of life and fun and enjoyed the freedom of the woods and hillside. 

After his return from school Allen and his mother were seen at the clinic. 
The mother’s opinion could be summed up by her saying, ‘‘ It has done him 
a world of good!” He no longer came crying to his mother, did things inde- 
pendently and stood up for himself. The sleep-walking, too, had greatly 
improved. Also the mother herself felt more rested and better generally. 
Allen looked much brighter and happier than before he went to the boarding- 
school and was more natural and talkative. He retained his shyness, however. 

Another Rorschach test was given to Allen and his mother in December, 
1948, seven months after their first tests. 


Allen’s second Rorschach record: 


Performance and inquiry. Scoring. 
I 2o0secs. . (1) It looks like an insect . W F A P 
with pincers. It is a wild, sin. 


prehistoric insect. It could 
kill you if it were alive 

(2) Like a skeleton of a bird. . WX Fk Ad sin. 
I can see all its bones be- FC’ 
because of the different 
shadows on the picture. 
Some shadows are black 
and others white 

II 3secs. . (1) Twolambs. Theyarerub- . WK FM A P 

bing noses because they 
like each other 

(2) Now they look like bears . WX FM A E: 
kissing each other | 


III Imme- . (1) Two hardworking kindy . MXS M H P 
diately looking men fetching water F Obj. P 
from a well with a bucket. Fc Sparkling ` 
I can just see the sparkling m Water 
of water 
(2) A butterfly. It looks like . D FM A P: 
fiying 
IV Imme- . (I)A tree. Because thisisa . DW F Pl 
diately stem. Here are leaves and 
branches. It isan oak tree i 
V >- Imme- . Dit looks like an earwig . W FM A PX 
diately with front prongs. It looks sin. 


as if walking along the 
ground ready to pinch you 
at any moment 


XCV. 3I 
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Allen’s second Rorschach record (cont.) : 


VI ismins. . 


Performance and enquiry. 


(x) It could be another pre- 
historic insect with pincers, 
wings and a tail. It is 
nasty, not alive 


VII 3 secs. (1) Like two baby deers with 
bushy tails on a hill. They 
look at each other 

VIII Imme- (1) Two beavers climbing up 

diately a tree. Round here it is 
green and the centre of 
the tree is pale brown 

IX Imme- (1) Two dragons with long 

diately noses. They look bold and 
as if they would like to 
fight each other. Their 
mouths look as if they 
were talking 
A Imme- (1) Spiders walking to each 
diately other 
(2) Little birds with sturdy 
legs. They look as if they 
were singing on a branch 
and were making a twitter- 
ing noise 
(3) A goat’s head with horn, 
nose and chin 
Tabulation ` 
R = I5. No refusals. 
W 4 M I H I 
WX 4 FM 9 A II 
wes "IT (m) 2 Ad "lu 
DW ist Fk I Pl 2 
(FK) r Obj. I 
D 4 F+ 2) Hill I 
d I 5 F 2) 4 Water I 


Amn, Nm le, 
rrj 
CH 
emm 

kd WN Fé 


The graph is shown on the diagram. 
Assessment.—The psychogram showed a very marked improvement. There 
were no longer refusals of cards, and the number of responses had risen from 


Scoring. 
W F+ A O 
sin. 
W FM A P 
Fc 
FK Hill 
WW FM A P 
FC Pl 
D FM A sin. 
m 


Longest reaction time 1} mins. at card VI. 


P r W 6725 

O 2 D+d 33% 

sin. 5 F 270. 

F+ 50% 

A 87% 
M:C=1:0 


(FM+m) : (Fc+c+C’) = 9:0 


Last 3 cards 33%. 


Ad P 
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7 to 15. Form responses no longer predominated, but dropped from 100 per 
cent. to 27 per cent. Compared with the monotony and bareness of the first 


VU ©) 
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x x 
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a dE 
E E 
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of treatment 
3. 6. 1948 


ei 

ro Sn 
E [e 0] 
e LC + 
Ey 2 
ar 
> ad 
ai & O 
vi o oO 


begiming 


At the 


record a considerable variety of dominants enlivened the second record, making 
the structure of the personality more discernible. A very great number of 
movement responses had appeared, most of them being animal movements. 
They showed what a highly imaginative child Allen was, and that he possessed 


474 RORSCHACH STUDY IN FOLIE A DEUX, (Apni, 


a rich inner life like his mother. There was also one main shading response. 
probably an expression of anxiety. The number and variety of additional 
responses had also increased substantially. Most important of them was 
the form colour response, which was so vividly conceived that it had almost 
the character of a main response. Main colour responses were, however, still 
absent which showed that Allen’s social adaptation remained inhibited. The 
other additional responses were likely to be expressions of inner conflicts in a 
sensitive person. The long reaction time to card VI was probably the sign of 
a sex shock, as the associations to this card have usually sexual implications. 
The experience type as revealed by the record was strongly introverted. By 
studying the contents of the responses we could detect that many of them 
were of a sinister character, like the prehistoric animals, the skeleton or the 
dragons.. This was most vividly shown by paintings of these responses, which 
Allen was eager to produce. 

The Rorschach test thus demonstrated in an objective way that the resolu- 
tion of Allen’s depression was accompanied by an awakening awareness of his 
difficulties. Whilst at the time of his deep depression he was not able to face 
his problems at all and his inner life was as if paralysed, he now began to 
grapple with his problems and his mental activity came to life. 

There was one response which showed especially by its content the extent 
of Allen’s improvement. It was the second response to card X, “little birds 
singing on a branch.” When I applied the technique of ‘‘ active imagination " 
by asking Allen to paint the bird just as he imagined it, he produced a touching 
picture of a pretty bird sitting on alovely branch. He now said spontaneously, 
“ The little bird is happy.” 


The mother’s second record : 
Performance and inquiry. Scoring. 
I 1 sec. . (x) A butterfly because ofthe . W F A P 
shape of the wings. A tail 


‘2) The pointed head of a fox . . D F Ad 

II "sec, .’ (1) Two dogs sitting up and . WK FM A P 
begging. They are black FC’ 

III — . Refusal ; — 

IV 2secs. . (1) Big feet. They belong to . DW M (H) P 
somebody who walks in C’ Snow 
the snow. He is dressed Fc Ad 
up like a bear | (bear-skin) 

V 5secs. . (1) An insect with big wings . W F+ A P 
or rather a bat. I should sin. 
not like to meet it. Not 
alive 


VI 5 secs. . (1) The upper part looks like . D FE Obj. sin. 
an Indian pole with fea- ; 
thers. There they stuck Fk Hd 
a skull. That is my imagi- 
nation of horror ! 
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The mother’s second record (cont.) : 


Performance and inquiry. Scoring. 
VII x12 secs. . (I) Asif somebody has tried . W KF Snow O 
l to build something of grey L 
snow 
(2) Two people, one is tall, . d M H O 
the other short, man and KF Obj. 
woman. They walk C’ Snow 
through a gate in the snow 
(3) Two dogs standing up . WX FM. A P 
and begging. A stick F Obj. 
balances on their noses m 
VIII 1 sec. . (I) Two bears. They climb . WX FM A P 
up a tree F Pl 
IX — . Refusal ` i ; — 
A 5secs. . (1) Twocrabs D F A P 
(2) Caterpillars D F A 
(3) A rabbit’s head d F Ad P 
(4) Mistletoe d F Obj 
Tabulation : 
R = 14. Refusals : cards III and IX. 
W 3 M 2 H I P 8 W 50% 
Wx 3! 7 FM 3 (H) I O 2 D+d 50% 
DW I Im Iı (Hd) 1 sin. 2 F 57% 
(Fk) 1 A d Wee F+ 25% 
D 1 KF I Ad 3 A 7i% 
d ah! (KF) x Pl r 
F+ A, 8 Obj. 4 
F 6 Snow 3 M:C=2:0 
(F) 2 (FM+m) : (Fc+c+C’) = 3:0 
(Fc) 2 Last 3 cards 36%. 
(FC’) a 
CH - 354 


The graph is shown on the diagram below. 


Assessment.—This record showed a certain improvement in the mother’s 
condition, which was, however, much less extensive than in her son. The 
number of responses had increased a little from 12 to 14, and instead of 3 cards 
as at first, only 2 cards were refused. The whole picture was more lively than 
it was before. One main vista response was this time given which was possibly 
an expression of anxiety. The variety of additional responses had greatly 
increased. Additional movement, shading and achromatic responses indicated 
inner conflicts, insecurity and sadness. The percentage of form responses 
remained practically the same, but that of animal responses showed a slight 
tendency to drop. There was neither a main nor this time even an additional 
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colour response. All this showed that the depression still persisted, althous! 
it had subsided somewhat. The mother had a strongly introverted experience 
type as Allen had. 

The content of some of her responses gave opportunity for analytical ex- 
ploration of early and completely forgotten childhood experiences. They were 
of considerable importance for the understanding of-the origin of her depression. 
An example was the second response to card VII, where she saw : ‘* Two people. 
a man and a woman.” These figures were already seen at the first test, bu: 
this time she added: ‘‘ They walk through a gate in the snow.” When she 
was asked to concentrate on ‘‘ The gate ” and to tell if she could rememte: 
a gate which resembled the one seen in the blot she said after a while with 
signs of surprise: ‘Oh! It might have been in the orphanage. We hada 
big iron gate there. It was very high and nobody was allowed to go out. We 
children heard that there is an outside world and we tried to climb the gate. 
But we were always caught. .°. .?” The man and woman reminded her 
of her phantastic longing for a father and mother, and also of her dreams to 
discover the ‘‘ outside world ’’ together with a man. friend. These thoughts 
were examples of how the contents of Rorschach responses can become valuable 
starting-points for analytical investigations. 


SUMMARY. 


The Rorschach method can be of assistance in genetic studies of the per 
sonalities of several members of one family. 

The test revealed in an objective way the similarity of the personality 
structure of mother and child at the beginning of treatment. 

It helped in making the diagnosis of ‘‘ folie à deux ” and in the choice ol 
treatment. 

A re-test after a time of treatment checked the extent of improvement 
child and mother objectively and allowed finer observations of the personalities. 

It gave also some insight in the mental mechanisms underlying the improve: 
ment, and yielded valuable starting-points for analytical exploration. 

I wish to thank Dr. A. Elliott, County Medical Officer of Kent, for his 
permission to publish this paper. 
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Part II].—Reviews. 


Contemporary Religious Jurisprudence. By I. H. RUBINSTEIN. 
Chicago: The Waldian Press, 1948. Pp. 120. Price not stated. 


The author is a member of the Illinois Bar and states that the purpose of 
his treatise is to clarify and state the civil and criminal legal aspects of the 
major polemical tenets of fortune-telling, faith-healing and pacificism. He 
considers that the problems advanced by zealots of these sects, especially 
during times of war, epidemics, and national crisis constitute a matter of grave 
public concern. He believes that under the cloak of religion, fortune-tellers 
would abrogate the laws against speculation and false pretences and produce 
chaos; faith-healers would repeal all medical and sanitary legislative safe- 
guards and expose the nation to the menace of epidemics, and pacifists would 
strip the nation of its armed might. 

Some whose levels of thought, emotion and behaviour are firmly Sbha 
may consider it unlikely that contemporary activities of this kind will attain 
unrestrained power to-day. Others, remembering past history, may feel less 
assured. Still others will believe that publicity can induce mass suggestibility 
and become a social menace. 

The short passages of the book dealing with the position in America regard- 
ing the belief in fortune-telling as an insane delusion, as a defence in murder 
cases and as it affects civil capacity, as well as the undue influence of a medium, 
may interest psychiatrists who are frequently called upon to give evidence in 
courts of law. They may also find some interest in the sections on the criminal 
aspects of faith-healing, and in the position of Christian Scientists as jurors 
in personal injury cases, and when mental suffering is said to be due to accident, 
as well as in cases of alleged neglect to obtain prompt medical care. The legal 
aspects of pacificism are of more general interest. The book is essentially con- 
cerned with the situation in the United States of America. 

W. Norwoop East. 


Penal Reform: A Comparative Study. By Max GRÜNHUT. Oxford: 
The Clarendon Press, 1948. Pp. xv + 486. Price 30s. 


The author of this instructive volume sets out to fill the gap between and 
discuss, from a comparative point of view, the past achievements of penal 
reformers, the general outlines of institutional and non-institutional treatment, 
and the particular problems associated with special classes of offenders. He 
has collected a large amount of material from the literature as well as from 
official publications, and the book is an important contribution to the subject 
of penal reform. 

It is not easy to read and the amateur penologist is not likely to flirt with 
the text for long. But the earnest student and the serious social reformer will 
read it with interest and profit, and will refer to it for a reliable account of the 
many problems dealt with, including the different manner in which different 
states have approached similar dilemmas. 

The historical account of early prison reform and the rise of criminology, 
like the rest of the book, is well balanced and well documented. The author 
points out that prison history is a history of ideals and errors, and that adminis- 
trative difficulties as well as general prejudices have sometimes checked the 
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pioneer. Some will think that this has advantages as well as disadvantages. 
For the enthusiastic pioneer does not always convince others, and his views 
do not always stand the test of time. Moreover, as an eminent modern adminis- 
trator has stated, the ultimate responsibility for our penal methods rests on the 
whole body of citizens. And in dealing with human affairs in the raw the method 
of trial and error has usually proved more practicable and more reliable than 
a doctrinaire approach. Nevertheless, many readers will agree with the author 
that there is much truth in his statement that a continual rise of fresh reforma- 
tive impulses alone can hope to overcome the inevitable human inertia, resent- 
ment and misuse of power. 

The second part of the book discusses the institutional and non-institutional 
problems of penology. Here, as elsewhere, throughout the book the reader 
must assess the statements in strict relation to the context. For an experience 
in one country may not be comparable to that elsewhere, since better results 
may be due to more effective planning. He must also be on guard lest examples 
of individual reactions to prison and punishment blur the general picture. 

And he must differentiate between them, for in this country an offender is sent 
to prison as a punishment and not to be punished. 

The third and last part of the book deals with juveniles and adolescents, 
habitual criminals and female offenders. Mentally abnormal offenders and 
more general matters, such as the trend of penal reform, treatment tribunals 
and crime prediction are also discussed. The author considers that the pen- 
dulum has swung back to-day, and that the modern tendency is to restrict 
rather than extend the sphere of mental abnormality. He finds that the crimi- 
nological interest of medical psychology has shifted from insanity to psycho- 
pathic personalities, and from the latter to the personality make-up and inner 

- conflicts of normal men and women. For some time past the reviewer has 
emphasized this aspect, and has found that the difficulties of the subject are 
not lessened by the fact that some psychologists freely express their views in 
criminal cases on diagnosis and treatment, which essentially are the concems 
of clinical psychiatrists. 

The author discusses briefly criminal responsibility and the McNaghten 
Rules on the usual lines. The inexperienced reader may here erroneously 
conclude that the Rules are applied in all cases of insanity coming before the 
criminal courts. He also may not know that the Judges added to their answer 
to the Lords’ Questions II and III that the instructions regarding responsibility 
should be ‘‘ accompanied with such observations and corrections as the cir- 
cumstances of each particular case may require.”’ 

The author is to be congratulated on his book; it can be confidently 
recommended. It is also well produced and is served by a good index. 

W. Norwoop East. 


Hormones and Behaviour. By FRANK A. BeacH. New York and 
London: Paul B. Hoeber, 1948. $6.50. Pp. 368. 

This book surveys the literature concerning the influence of hormones on 
behaviour. The bibliography of 65 pages with about 800 references is collected 
from very varied sources. The subject matter of these papers has been sub- 
divided so as to cover the different categories of behaviour and the author 
indicates the different types of research and experiment used. He does not 
attempt to evaluate all the work to which he refers, but leaves it to the reader 
to consult the original article. A few of the chapter headings will indicate 
the scope of the book: Courtship and Mating; Oviposition, Parturition and 


Parental Behaviour; Migration; Homeostasis, Metabolism, Metamorphosis: 


and Moulting; Emotion; Conditioning and Learning, the Role of Nervous 
Stimulation, Developmental Aspects, etc. 
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Observations and experiments from a very large number of different forms of 
life including man are considered. As examples of the kind of information 
collected may be mentioned the influence of oestradiol on the social organiza- 
tion of hens, of hormones on the nesting behaviour of birds, of sex hormones on 
the emotional behaviour of rats; the response of fish to mammalian gonado- 
tropins, photo-periodicity in birds and sex differentiation in fowls. Many of 
the subjects considered are of great importance in animal husbandry and of 
interest to zoologists, but the book is chiefly intended tor research workers 
and clinicians. 

Much of this experimental work is difficult to apply to man whose behaviour 
is conditioned by complex cultural and social conditions in addition to his 
endocrinological status. Suggestion, especially from some silver-tongued 
gynaecologist, may produce psychic results quite unrelated to the actual 
physiological effect of the particular hormone used in treatment. 

This, however, does not diminish the great value of a comprehensive com- 
pilation of data in this field. In the words of the introduction, it will be a 
book of constant reference for physiologists, psychiatrists, zoologists and 
sociologists, and for all who are interested in deriving from animal experiments 
the basic principles to be used in analysis of human behaviour. 

W. MAYER-GROSS. 
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Psychotic Reactions in the Late Recovery Period Following Brain Injury. 


In the observation of 500 cases of craniocerebral injury evacuated to an army 
neurologic center several months after injury, 4 cases of psychosis appeared. These 
are described in detail. 

Two cases may be classified as schizophrenic reactions in which brain injury 
played a secondary role. At the most, the experience of trauma, brain damage, 
and resulting state of deficit served as an aggravating factor. Follow-up study 
revealed neither patient able to pursue steady or gainful occupation. 

Two cases may be classified as prolonged, primary traumatic psychotic reactions 
(confabulatory-amnesic type) in which brain damage appeared to be the outstand- 
ing causative factor. Follow-up study revealed that both patients had been able 
to return to simple, but steady and gainful occupational adjustments despite 
some intellectual impairment. (Authors’ abstr.) 
War Crimes: Their Soctal-Psychological Aspects. ° 

The question may rightly be asked: What should a psychiatrist assigned to 
the United Nations—if we may anticipate such an event—be looking for in order 
to find out whether a destructive-aggressive outburst may be expected in any 
member nation ? On the basis of the author’s studies in Germany, four signs may 
be regarded as danger or warning symptoms which might prompt such a psychiatrist 
of the future to recommend treatment. 

The first sign is the prevalence of thinking in destructive rather than in ameliora- 
tive terms in dealing with social problems. The ease with which destruction of 
life is advocated fór those considered either socially useless or socially disturbing, 
instead of educational or ameliorative measures, may be the first danger sign. 

A second and probably more basic symptom is the prevalence of fear as a 
motivating force, both within the social unit and in the relationship of the social 
unit to the outside world. The author found fear to be one of the most important 
motivations for those aggressive outbursts which constituted war crimes. The 
most significant attitude of the nation and the group committing war crimes was 
that of fear. 
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. We have learned that fear is one of the strongest emotions human beings are 

capable of. Fear has greater psychosomatic reverberations than other emotions. 
In any social setting whenever fear is allowed to become a socially motivating 
force, aggressive-destructive outbursts are to be expected. Fear generates aggres- 
sion, and aggression in turn generates anxiety and fear. 

Whenever within a society fear becomes a significant socially motivating force 
in the dealings of individuals with each other and in the reactions of society as a 
whole, it should be interpreted as a significant danger sign. 

The third sign is tied up with the second. It is the restriction or abolition of 
the rights of the individual within a society. Whenever these rights are curtailed 
or abrogated there are new inroads of fear within the society. The fact that 
members of the S.S. were individually right-less, that they could be broken easily 
from officer’s rank to enlisted man’s rank, gives additional reality to the motivation 
of fear in contributing to aggressive criminal behavior by members of the S.S. 

The fourth sign is the lack of freedom of information. The destructive-aggres- 
sive behavior in Germany was partly nurtured by the carefully spread notion that 
the new code of universal destructiveness was also accepted by other nations— 
only in a less ‘‘ open ” manner. This misconception based on misinformation about 
the outside world which was accomplished in Germany by the exclusion of news 
sources from the outside is difficult to eradicate even to-day. While members of 
a free society may freely gather their information to the limits of their natural 
curiosity, the restriction of access to information by any nation should be regarded 
as a danger sign of potential aggressive-destructive behavior. 

It will be left to future society to see whether nations so diagnosed could be 
treated—and if necessary even certified, committed and confined. The extent 
to which we may be able to make such an arrangement, we may be able to prevent 
wars and destructive revolutionary outbursts within society. (Author's abstr.) 


Electroencephalogram in Cases with Cortical Atrophy and Ventricular Dilatation. 


(1) In a series of 67 cases with unequivocal pneumoencephalographic evidence 
of either cortical atrophy or ventricular dilatation, many normal EEGs were found 
as well as a considerable variety of abnormal electroencephalographic patterns. 

(2) Those cases of cortical atrophy or ventricular dilatation having convulsive 
seizures as part of the clinical picture invariably showed abnormal EEGs. In 
the majority of such cases the electroencephalographic abnormalities were of a 
marked degree. | 

(3) In cases free of convulsive seizures, the electroencephalographic abnor- 
malities were generally of a mild degree, and the incidence of abnormality was 
similar for cases with ventricular dilatation (44 per cent.) and cortical atrophy 
(37 per cent.). However, more slow activity was found in cases with ventricular 
dilatation than in cases with cortical atrophy, and more fast activity in the 
latter group than in the former. 

(4) Asymmetrical electroencephalographic abnormalities were recorded in only 
5 individuals, 2 of whom had unequal ventricular enlargement. In these 2 the 
greater electroencepholographic abnormality was on the side of the smaller ventricle. 

(Authors’ abstr.) 
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Practical Aspects of Mesantoin Therapy in Epilepsy. 

1. Two years’ experience with mesantoin shows it to be a highly valuable anti- 
convulsant drug. It can be used alone in the control of grand mal, especially 
Jacksonian attacks. It may be of some benefit in psychomotor seizures. 

2. The authors have found that mesantoin is best combined with dilantin sodium. 
Dilantin sodium is still perhaps the most effective anticonvulsant remedy and should 
be the base upon which other drugs are added. 

3. The dosage of mesantoin and dilantin sodium must be individualized and 
adjusted to the need of the patient. May we impress the goal of a limited number 
of spells, not a reduced number of pills ? 

4. A common effective dose for adults is dilantin sodium 1 to 3 capsules, and 
mesantoin 4 to 6 tablets daily. This combination has proved more effective in 
controlling seizures than any previous single drug or combined drugs which the 
authors have used. 

_5. Side actions of mesantoin include drowsiness and skin rash. As a rule 
patients acquire tolerance to the drowsiness in a period of time. Dexedrine and 
physical activity tend to free the patients from the somnolence. 

6. Effective control of an epileptic requires close and continued observation 
and treatment. (Authors’ abstr.) 
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Psychological and Physiological Effects of Intravenous Pervitin. 

1. The physiological and psychological effects of i.v. pervitin, sodium amytal 
and benzedrine were studied in 75 psychiatric cases. 

2. Pervitin has cephalotropic and sympathicotropic effects. It is a more 
potent cephalotropic and less potent sympathicotropic drug than benzedrine. 

3. Pervitin produces an emotionally charged free flow of material, which may 
include painful memories, traumatic experiences, intimate personal phantasies, 
and delusional ideas. Most patients experience a dramatic relief of tension and 
feeling of relaxation. Mild depressions are often delayed. The psychologically 
rich response evoked by pervitin is helpful both diagnostically and therapeutically. 

4. The physiological effects of pervitin include evaluation of blood pressure 
for 24-36 hours, alteration of pulse rate, dryness of the mouth with thirst, loss of 
appetite, tightness in the chest, increased awareness of the environment and of 
sensory stimuli, elimination of fatigue, and wakefullness. 

The EKG is not significantly altered. The EEG shows no striking change in 
basic frequency pattern despite pronounced psychophysiological effects. There is 
a slight decrease in alpha wave output during the stage of tension and hyper- 
alertness. 

5. A comparison of pervitin with sodium amytal and benzedrine reveals the 
following : 

(a) In contrast to sodium amytal, pervitin evokes a more spontaneous, richer 
and more appropriate response. In some cases, when sodium amytal fails to 
produce a response, pervitin succeeds. With pervitin there is no loss of 
consciousness or amnesia for the interview. All the material dealt with during 
the pervitin interview may be recalled, and is available to the patient's 
consciousness for integration and assimilation. 

(b) Benzedrine in doses of 20 to 40 mg. produces similar physiological 
effects as pervitin, but fails to produce the same intense psychological response. 
The productions with benzedrine lack the depth and personal significance of 
those with pervitin. 

(c) Pervitin may counteract the hypnotic effect of amytal, and amytal may 
calm the over-excitement occasionally induced by pervitin. 

(Authors’ abstr.) 
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Neurocitrculatory Asthenia, Anxiety Neurosis or the Effort Syndrome. 


1. Terminology concerning this disorder is confused, with no satisfactory dis- 
tinction between neurocirculatory asthenia, anxiety neurosis, effort syndrome, 
neurasthenia, psychoneurosis, combat fatigue and other terms. 

2. Symptoms are multiple and high in incidence. In contrast, physical signs 
are few. 

3. Studies of muscular work demonstrate short duration of performance in hard 
work and a defect in aerobic metabolism in all grades of work as evidenced by oxygen 
consumption and blood lactate concentration. Pulmonary ventilation is abnormal 
during work, as is ventilatory efficiency. 
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. 4. Ventilation index and awareness of dyspnea are abnormal. 
. 5. The pulse rate for all grades of exercise is abnormally high. The capillaries 
of finger nail folds are abnormal. The size of the heart, the electrocardiograms and 
the resting circulatory measurements, including cardiac output, are normal. 

6. Quantitative studies of pain and discomfort show abnormal reaction to 
painful stimuli. 

7. Psychologic tests place patients with neurocirculatory asthenia in the 
“neurosis ’’ category. 

8. The incidence of neurocirculatory asthenia is high in mothers, fathers, 
brothers and sisters of patients with the disorder. ` If the disorder is hereditary, the 
data suggest mendelian dominance. 

g. The cause, anatomic changes and specific treatment are obscure. 

10. The symptoms, onset and exacerbations are influenced, according to patients’ 
biographic reports, by muscular work, emotion-provoking situations, infection or 
nothing at all. The difficulties in interpreting this type of data are emphasized. 

11. A convenient distinction was made on the basis of history alone between 
acute and chronic neurocirculatory asthenia. In this study “ acute ” refers to the 
disease in patients with a convincing history of previous health and ability to do 
hard work. ‘‘ Chronic ” refers to the disease in patients who had never been able 
to do hard work or athletics. 

12. In all studies in which differences existed between patients and healthy 
controls, mean values for those with the acute form of the disease fell between 
those for controls and those for patients with the chronic form. 

13. It is emphasized in studies of this disorder, and perhaps in many others, 
that basal measurements made with the patients resting may not show abnor- 
malities, while measurements made while the patients are under stress may ; the 
stronger the stress the greater the deviation from normal. (Authors’ abstr.) 
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man, J. H. é ; ; ; : : i : ; e , 555 


1949. | BIBLIOGRAPHY AND EPITOME. 487 


A New Mechanism in the Inhibition of Certain Experimental Convulsions. 


Richards, R. K. 557 
Dissociation of Pain and Temperature Sensibility with Lesions of the Spinal 
Cord. Sherman, I. C., and Arieff, A. J. . , 557 


Cortical Atrophy in Cases of Post-traumatic Epilepsy. Walker, E A., etal. 558 
Electrical Stimulation of the Upper Thoracic Portion of the EE Chain 
in Man. Walker, E. A., and Nulson, F. ? , 559 


Injury of the Central Nervous System Resulting from Decompression to Simulated 
High Altitudes. 


During the course of altitude indoctrination of persons undergoing flight train- 
ing in the Army Air Forces, a small number of neurologic reactions have been 
observed. The occurrence of these reactions in an altitude chamber provided an 
ideal opportunity for observing the chain of events which follows a bout of decom- 
pression sickness. 

Neurologic reactions occurred in two phases—an early, or primary, reaction, 
appearing during or shortly after a flight, and a delayed, or secondary, reaction, 
occurring up to twelve hours after descent. Case reports of such reactions are 
presented. 

The primary type of reaction is due to the lodgment of air bubbles within the 
cerebral vessels. It is possible that vasospasm resulting from the lodgement of the 
bubble may be an additional factor in the development of symptoms. 

The delayed reaction is also vascular in origin and results from a change in 
permeability of the vascular wall secondary to its occlusion during the flight. On 
the disappearance of bubbles after descent, the damaged vessels become dilated ; 
the blood is stagnant, and the walls are permeable. Leakage of fluid results in 
cerebral edema and diffuse disturbance of cerebral function. At autopsy, flatten- 
ing of the convolutions, a gelatinous exudate and, occasionally, small hemorrhages 
are noted. 

The trauma which leads to the cerebral vascular reaction observed in these 
patients is an unusual one. However, the mode of reaction of the blood vessels 
is probably not unusual, and, as has been suggested by Aring, may play a part in 
the development of symptoms in a number of other diseases of the brain. 

(Author’s abstr.) 


Modification by Curare of Circulatory Changes. Changes during Electrically Induced 
Convulsionsin Man: A Note on D-Tubocurarine. 


The administration of curare before induction of convulsive seizures reduces 
the degree of rise in venous pressure caused by convulsions ` changes in the electro- 
cardiograms of curarized patients given electroshock therapy are similar to, but 
generally less prominent, than those of uncurarized patients. An apparent excep- 
tion is the frequent occurrence of ventricular premature beats after seizures in 
curarized patients; this finding is difficult to evaluate, since the patients of the 
present study were for the most part well advanced in years. It is concluded also 
that d-tubocurarine has all the effectiveness of ‘‘ intocostrin ” and lacks some of 
its drawbacks. (Authors’ abstr.) 


Fall in Plasma Protein Level Associated with Rapid Gain in Weight during Course 
of Electroshock Therapy. 


A transitory decrease in plasma protein level accompanies the gain in weight 
which ushers in clinical improvement in patients receiving electroshock therapy. 
The correction of dehydration accounts only in part for this change. The studies 
suggest the occurrence of a transitory loss of protein from the circulation, and the 
pattern of change is that which occurs in patients wag, after a period of depletion, 
begin to store tissue protein. (Authors’ abstr.) 


Reflex Studies in Electroshock Treatments. 


1. Plantar areflexia followed electroshock convulsions in 93:8 per cent. of 500 
treatments. 
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2. In 25-6 per cent. of the 500 treatments a Babinski sign was noted after short, 
variable intervals of plantar areflexia. 
3. Petit mal seizures were not followed by any change in the plantar reflex. 
(Authors’ abstr.) 


Effect of Optic and Acoustic Stimuli on the Cortex and Hypothalamus Under Con- 
ditions of Picrotoxin Convulsions. 


The effect of optic and acoustic stimulation on cortical potentials and move- 
ments was investigated under the influence of increasing degrees of picrotoxin 
poisoning. The results were as follows: 

With progressing degrees of intoxication, the sensory response elicited in the 
specific cortical projection areas increased in amplitude and also became repetitive. 
Moreover, sensory responses similar in quality and quantity appeared in previously 
non-responding cortical areas (including the suppressor areas) and in the hypo- 
thalamus. The motor cortex was not particularly sensitive to picrotoxin dis- 
charges, since responses to an acoustic stimulus appeared in non-acoustic projection 
areas, while they were absent in the motor cortex. Optic or acoustic stimuli may 
elicit or intensify convulsive movements, but these reactions were mostly confined 
to the moment of stimulation. Generalized convulsive movements were not 
induced with these stimuli. (Authors’ abstr.) 


Follow-up Study of Men with Penetrating Injury to the Brain. 


One hundred men with penetrating damage to the brain were followed for more 
than six months after discharge from an Army hospital (one or two years after 
injury). Sixty were found formally employed or attending school. 

Twenty-eight had required further medical care for symptoms referable to 
craniocerebral injury. Only 4 were institutionalized for continued care in veterans’ 
hospitals. 

Paralysis, hemianopsia, sensory loss and even residual “ aphasic ’’ signs were 
of less concern to the patient than were disturbances of consciousness, headache 
and emotional reactions. 

Sixty-two men showed significant and continued improvement. Headaches 
were commoner among those who had them while hospitalized and those with less 
severe damage to the brain. 

At the time of follow-up study, 34 men had had at least one convulsive seizure. 
The onset of such seizures was usually between the fourth and the ninth month 
after the wound was received. 

Extent of disability is determined by the severity and location of intracranial 
damage and by the multiple social and personality factors borne by the patient 
who experienced the injury. (Author’s abstr.) 


Sleep-Electroshock Therapy of the Psychoses. 


Sleep-electroshock therapy is a modification of the orthodox electroshock treat- 
ment in which the patient is induced to sleep by the intravenous injection of 
“sodium pentothal’’ prior to the application of the electric current. By this 
means patients who would themselves have discontinued shock therapy because 
of fear and patients who, because of their unmanageable psychomotor reactions, 
would have to be denied treatment by the physician, have been treated successfully. 
No complications have been observed in the course of over five hundred treat- 
ments. On the contrary, by the careful gaging of the depth of anesthesia, one 


may selectively evoke minor, medium or major reactions. (Author’s abstr.) 
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Responses Elicited from the Cortex of Monkeys by Electrical Stimulation 
through Fixed Electrodes. Clark, G., and Ward, J. W. A ; x, 3 


Lumbar Puncture Headache. 


(1) In 11 subjects with lumbar-puncture headache, pain often spread to the 
back of the neck and even into the trunk. Neck rigidity was common. 

(2) Cerebrospinal fluid pressure in the horizontal posture was observed to be 
about atmospheric in 6 cases and within the lower limit of normal in 1. In all 
these 7 cases injection of 30 to 50 c.c. saline, sufficient to restore the pressure to the 
normal or upper normal range, abolished the headache. 

(3) Headache was invariably increased by sitting up and relieved by lying down. 
It was usually increased by compression of the jugular veins in the neck, and by 
shaking the head. Not infrequently the headache throbbed with the pulse and 
in about half the cases was relieved by compression of the carotid artery in the neck. 

(4) Lumbar-puncture headache is ascribed to caudal displacement of the base 
and posterior parts of the brain with tension on the anchoring structures, particu- 
larly the tissues around the large arteries at the base. (Author’s abstr.) 


Projection of the Centromedian Nucleus of the Human Thalamus. 


From a histological study of five human cases with lesions in the basal ganglia 
evidence is educed that the centromedian nucleus of the thalamus projects to the 
striatum and not to the globus pallidus. (Author’s abstr.) 
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Post-Mortem Findings in Prefrontal Lobotomy. 


A case of involutional psychosis with marked obsessions, surgically treated by 
prefrontal lobotomy, has been reported. The death of this patient from coronary 
thrombosis five months post-operatively provided an excellent opportunity for 
pathological studies following the surgical procedure. From these studies there 
seems to be considerable evidence that atrophy of the nucleus medialis dorsalis of 
the thalamus followed the operation. This supports the theory that section of the 
fibers between the thalamus and the frontal lobes prevents emotional reaction to 
delusional or obsessional ideas. (Author’s abstr.) 
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Effects of Supranormal Glutamic Acid on Maze Dearie. 


In an experiment designed to test the reported special influence of sitar 
acid in mental functions, 125 growing white rats were divided into three groups 
and for a total of six weeks were given daily dietary supplements of glutamic acid, 
glycine, or distilled water. No statistically significant differences, either in original 
water maze learning or in re-learning, were found between any of the groups. 
These results are interpreted as failing to confirm, under the experimental con- 
ditions of this study, the earlier reported improvement in white rat learning per- 
formance following supranormal ingestion of glutamic acid. Two possible explana- 
tions of the discrepancy in results are discussed, but direct experimental evidence 
in support of either is lacking. It is suggested that further investigations be made 


and reported to test the mental effects of this dietary factor. 
(Author’s abstr.) 


The Development of Conditioned Responses in Cats After Unilateral Decortication. 


1. Twelve normal and 12 unilaterally decorticate cats were studied in a shock- 
avoidance conditioned response situation. The conditioned stimulus was auditory 
and a flexion of either of the pair of legs being studied resulted in the avoidance 
of the unconditioned stimulus. 

2. In the case of the unilaterally decorticate cats : 

(a) The conditioned responses were almost invariably flexions of the stimulated 
leg when the unconditioned stimulus was applied to the foot contralateral to the 
intact cortex. 

(b) The conditioned responses tended to be flexions of the unshocked leg when 
the unconditioned stimulus was applied to the foot ipsilateral to the intact cortex. 
This tendency was less marked if the cat had previously been trained in a situation 
involving a response of the diagonally opposite leg. 

(c) There was no significant difference between the rates of learning under 
either of the conditions described under 2 (a) and (b). 

3. In the case of the normal cats it was found that: 

(a) The conditioned response tended to be flexion of the shocked leg. 

(b) The number of conditioned responses involving the unshocked leg (unshocked 
leg and both leg conditioned responses) was significantly greater than those given 
by the unilaterally decorticate cats trained with the unconditioned stimulus applied 


to the foot contralateral to the intact cortex. (Author’s abstr.) 
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The Effects of Tridione on Audtogenic Fits in Albino Rats. 


Two experiments were designed to test the effect of Tridione in normal and 
excessive doses on the incidence of running fits induced by auditory stimulation 
in domestic albino rats. Two groups of animals, totalling sixteen subjects, were 
tested under auditory stimulation to determine their susceptibility to sound induced 
convulsions. The rats used as subjects al] showed running type fits when stimu- 
lated with an electric bell. Experimental animals were injected intraperitoneally 
with varying amounts of a 1 per cent. Tridione solution ; controls with similar 
amounts of distilled water. Subsequently, animals were retested under auditory 
stimulation to determine the effect of such treatment on the incidence of audiogenic 
seizures. 

Animals given normal (based on average human dosage) doses of Tridione were 
not visiblv affected by the drug so far as incidence of audiogenic seizures was con- 
cerned. Rats given large doses of the drug showed a decrease in percentage of 
audiogenic fits. Tridione does not have a uniform effect on all animals ; individual 
differences relative to the incidence of seizures following drug treatment were 
present. 

None of the control animals, given intraperitoneal injections of distilled water, 
showed any marked changes in susceptibility to the sound-induced convulsions. 
It was concluded that Tridione, when used in large amounts, is effective in alleviat- 
ing running seizures induced in albino rats by auditory stimulation. No conclusive 
statement could be made regarding the relation of running fits in rats to psycho- 
motor or petit mal epilepsy in humans. (Authors’ abstr.) 


Maze Learning as a Function of Added Thiamine. 


A group of 30 voung white rats was given daily dietary supplements of 100 
micrograms of thiamine (vitamin B,), for purposes of comparison with a control 
group of 33 rats given only distilled water. After four weeks of daily stomach 
feeding of the supplements, with stock feed and water available at all times, the 
thiamine-supplemented animals failed to excel the controls in the learning of a 
14-unit T-water Maze. Similar negative results were found on a relearning test 
after an additional two weeks of dietary supplementation. The data are inter- 
preted as demonstrating the ineffectiveness, so far as psychological improvement 
is concerned, of adding large amounts of thiamine to the normal stock diet of the 
laboratory rat, in a manner similar to that reported by Harrell to have resulted ın 
significantly greater psychological efficiency in children. They are interpreted 
as extending the essentially negative results of earlier studies on identical twins by 
Robertson et al., and on rats at lower levels of thiamine intake by Lush. Possible 
reasons for the discrepancy in results are discussed, and the positive results of the 
Harrell study are suggested to be an artefact of increased motivation, developed 
by the experimental conditions under which increased appetite was not followed 
by increased food intake, rather than of any specifically improved learning ability. 
Evidence for this reinterpretation of the Harrell data is presented by means of a 
detailed comparison of the methodology of the Harrell and Robertson experiments. 
It is concluded that while no unequivocal] demonstration of a genuine facilitation 
of learning from added thiamine has been made, the implications of the problem 
are so great as to justify further controlled experimentation. 

(Author’s abstr.) 
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Hypnotic Neuroses: Hypochondriasis and Depression. 


An attempt was made to satisfy Koch’s third postulate in the field of clinical 
psychology. <A group of 15 college students took the MMPI in four ways: Normal 
and in three different hypnotic states. The hypnotic states were hypochondnasis, 
depression, and a third control state called inverted depression in which the depres- 
sion instructions were repeated in antonym. 

The attempt to induce hypochondriasis as a so-called “ pure ” neurosis failed 
to obtain in pure form, but vielded scores that were essentially the same as those 
of clinical cases diagnosed as hypochondriasis. The results of the attempt to induce 
depression were satisfactory with the exception of the behaviour of the F, the Pd 
and possibly the K scores. 

The evidence indicates that the hypnotic neurosis is neither a simulated state 
nor a test-taking attitude. 

It is felt that Koch’s third postulate was satisfied in the case of the induction 
of hypnotic hypochondriasis, and that it was partially satisfied in the case of 


„hypnotic depression. (Author's abstr.) 
OCTOBER. 
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The Relationship Between Verbalization and Remote Association. Richards, 
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Experimentally Induced Convulsive Reactions of Laboratory Rats. II. A Com- 
parative Study of Post-convulsive Maze Behaviour. 
For the experiments involving the use of a running food-reward T-maze, the 
observational facts may be detailed as follows : 
(1) The change in the rat’s maze behavior produced by 30 periods of exposure 
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to three minutes of noise-fright stimulation with an average daily incidence in the 
experimental animals of 62 per cent. typical abnormal hyperkinetic, cataleptic or 
convulsive reactions is reflected in an increase in time spent in the maze during 
at least the first five trials of relearning on the 2oth day after the last of 30 daily 
experimentally induced noise-fright reactions. 

(2) There was no experimental evidence suggesting that the retention of the 
maze habits, insofar as error scores were concerned, was disturbed any more 
demonstrably than in control animals which had no noise-fright experience. 

(3) The general maze behavior of the NF rats was characterized by evidence 
of hypervigilance and easily frightened behavior which disappeared, at least to 
gross observation, after a few trials in relearning the maze. 

(4) The change in the rat’s maze behavior produced by 30 daily electroshock 
convulsions is reflected in an increase, relative to control animals, of time spent 
in the maze during the first 5 to Io trials of relearning on the 2oth day after the 
last electroshock convulsion. 

(5) The animals subjected to the electroshock convulsive experience showed an 
error of performance in relearning which was not significantly different from the 
error performance of the first trials of the original learning. 

(6) The general maze behavior of rats following 30 consecutive daily electro- 
shock convulsions was characterized by easily startled and frightened behavior 
which progressively diminished in intensity as relearning proceeded. 

(7) Electroshock convulsions produced more complete and more rapidly manifest 
avoidance reactions and evidence of fear in the experimental animals than did 
similar numbers of noise-induced abnormal reactions. 

For the experiments involving the use of a swimming water-maze, the following 
conclusions are supported by the experimental data : 

(8) There was no evidence for assuming any significant difference in the initial 
rate of learning between the group of animals susceptible to noise-induced behavior 
disturbance and the rats selected for the ES group which were not easily susceptible 
to noise-induced behavior disorders. 

(9) Electrically induced generalized convulsions produce changes in the rat’s 
behavior which result in relatively long-lasting post-convulsive reactivation of 
choice-point errors in an already perfectly learned maze. 

(10) After there is evidence of spontaneous recovery from the immediate effects 
of both electroshock convulsions and noise-fright reactions, the error occurrence 
in the maze performance of the rats in which electrically induced convulsions have 
been produced is significantly greater than the error frequency in the maze swim- 
ming of rats which have been subjected to noise-evoked behavior disturbances. 

(11) The maze errors made by the noise-disordered rats in the three-trial post- 
recovery period became progressively less as the experimentation continued. A 
progressive betterment of time scores was related to the observed decrease in errors. 
This post-recovery betterment of time and error scores did not occur for the electro- 
shock group. In other words, the NF animals appeared to" adapt ” to the post- 
recovery maze experience. 

(12) Continued experience with the experimental procedures of electroshock 
and noise-fright stimulation resulted in decreased swimming time in the maze in 
the daily single trial before the experimental reactions were induced, when the 
animals were free from any immediate or post- recovery effects of electroshock 
convulsions or of noise-fright reactions. 

(13) Rats which undergo electroshock convulsions of a generalized nature 
remain in the maze for a much shorter time in the immediate post-convulbsive 
trials than do animals which have been subjected to electrically induced “ cata- 
tonic ” reactions or to noise-induced abnormal behavior reactions. 

(14) Rats subjected to electrically induced ‘‘catatonic’’ reactions observa- 
tionally like typical noise-fright responses spent significantly less time in the maze 
in the immediate post-reaction trials than did animals in which the typical abnormal 
behavior pattern was produced by noise-fright stimulation. These observations 
confirm the findings previously reported in that the noise-fright induced abnormal 
reactions resulted in a longer lasting post-attack catalepsv and generalized inhibition 
than that seen after electrically induced noise-fright-pattern responses or than 
that observed after generalized electroshock convulsions. 

(15) When rats which usually reacted to noise-fright stimulation with the typical 
acute behavior disorder occasionally displayed no such reaction when subjected 
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to the noise-fright situation, their post-stimulation maze swimming approached 
thẹ limits of optimal speed possible for the maze. The noise-fright stimulation, 
when it did not result in the motor expression of the abnormal behavior pattern, 
nevertheless produced an effect on immediate maze behavior by increasing the 
speed of swimming out of the maze. In terms of motivation, the noise-fright 
experience apparently enforced the ordinary escape-motivation engendered by 
the maze. This further supports the hypothesis that the noise-induced behavior 
disturbance of the rat represents a prototype acute disorganization of behavior 
as a reaction to fright. 

(16) From the standpoint of maze behavior, noise-induced reactions in which 
running only occurs result in as long lasting absence of locomotor swimming in 
the presence of the continuing escape-motivation as the catalepsy and inhibition 
seen after the more typical abnormal behavior pattern ending in a hyperkinetic 
convulsive phase after the period of initial running. This is additional evidence 
that the psychological factors determining the abnormal noise-induced behavior 
disturbance are at least as significant as the neurophysiologic determinants. 

(17) Rats subjected to noise-induced abnormal behavior disturbances mani- 
fested a significant tendency to move from the start-box upon being placed in the 
maze immediately following the acute phase of the reactions, although these 
animals spent a much longer total time in the maze during this period than did 
animals subjected to electroshock convulsions. Some of the noise-fright rats 
moved immediately out of the start-box, even though they swam with great ditt- 
culty. The general behavior of the electroshocked rats was to wait in the start- 
box until they recovered their ability to swim and then to swim through the maze 
without stopping until they reached the exit-platform. 

(18) The electroshocked rats had to swim actively for a significantly longer time 
to reach the goal-exit after locomotion was begun than did animals subjected to 
noise-induced reactions. The electroshocked rats apparently suffered a temporary 
cognitive disturbance as one of the results of the electroshock convulsion, which 
severely affected maze performance for a varying time. This disturbance resulted 
in the rat’s failure to make correct choice-point discriminations, and the swimming 
time spent in reaching the goal was accordingly lengthened. 

(19) The demonstration of a much shorter active swimming time in the maze 
after noise-induced reactions coexisting with a significantly greater total time, 
active and inactive, as compared to the electroshock animals, indicates that the 
initial movement by the noise-fright rats out of the start-box is not, probably, a 
part of the goal-seeking active swimming behavior, but is another kind of moti- 
vational activity specifically related to the start-box situation, probably a carrying- 
over to the maze-situation of the escape-tendency developed in the noise-fright 
experience. 

(20) The generally last-learned choice-point discrimination in the maze learning 
process was the choice-point at which the electroshock rats made the majority of 
errors in maze trials occurring in the recovery period after generalized convulsions. 
The electroshock convulsions, therefore, affected last-learned responses more than 
first-learned choice-point discrimination. 

(21) The generally last-learned choice-point discrimination in the maze in the 
original learning process was the choice-point at which the noise-fright rats made the 
majority of their VTE movements in maze trials occurring in the recovery period 
after typical noise-fright reactions. Discrimination behavior at the last-learned 
chojce-point was more disturbed by the noise-fright experience than the discrimi- 
nation behavior at the first-learned choice point. 

(22) Although electroshock convulsions produce severe maze performance 
dysfunction in the rat, there is significant evidence of the retention of the general 
characteristics of the maze experience even during the initial post-convulsive trials 
when the severe performance dysfunction is most manifest. The disturbance 
produced in the rat’s behavior by electroshock convulsions affects immediately 
the choice-point discrimination performance, while the more general orientative 
behavior, such as the forward-going tendency, and the inhibition of futile, explora- 
tory diving is not manifestly disturbed. 

(23) Rats which had no previous experience with the maze and which had 
never been in water made more errors and took significantly longer to swim the 
maze to the escape platform after an electroshock convulsion than unshocked 


control animals in their first experience with the maze. 
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(24) No differentia} error or time effects existed between the two experimental 
groups of electroshocked and noise-frightened animals in their maze performance 
30 days after their experience either with 10 daily noise-fright exposures or with 
10 daily electroshock convulsions. 

(25) In terms of error or time scores, no significant effects of the experimental 
experience on maze performance was observed in either the electroshock or noise- 
fright group of animals 30 days after the last electroshock convulsion or noise- 
fright reaction. 

(26) The effects of 10 electroshock convulsions massed into a five-hour period 
are not reflected in error or time scores in the maze performance of rats in an already 
learned maze at 24 hours after the last convulsion. On the other hand, the effects 
of such a convulsive experience in increased swimming time and the occurrence of 
errors is manifest for at least two hours afterwards. Accordingly, it follows that 
electroshock convulsions must be considered to produce a transitory cognitive 
dysfunction in the rat and not to produce any actual trace-loss of recently acquired 
maze-learning. (Author’s abstr.) 


Incidence of Colour-blindness among Psychotic Subjects. 


The incidence of colour-blindness among the psychotic patients tested by the 
authors is not significantly higher than among the normal population. 

In their opinion the contrary finding by Kaplan and Lynch was in major part 
due (a) to poor selection of the colour-blindness test used in their study; (b) to 
ignorance of the many random errors which non-psychotic subjects whose colour 
vision is normal make on this test; and (c) to inadequate criteria on which to 
diagnose the presence of defective colour vision. Lack of control of conditions 
under which the test was administered may also have been a contributing factor. 

(Authors’ abstr.) 
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Tetva-ethyl Ammonium Chloride as an Adjunct in Treatment of Psychoviscerai 
Manifestations of Anxiety. 

Tetra-ethyl ammonium chloride is relatively harmless, inexpensive and eas\ 
to administer. It produces a complete, though temporary and reversible, block 
of all autonomic ganglia. It is an excellent tool in the study of the functions and 
dysfunctions of the autonomic nervous system. It can be administered satisfac- 
torily to ambulatory patients. The intramuscular route is preferable in most 
instances. 

Observations were made on the clinical effects of tetra-ethyl ammonium in 4s 
patients having varving types of neuroses. The effect of the drug on patients with 
a pure anxiety state is fairly uniform, predictable and beneficial. The effect on 
patients with a conversion neurosis or psychasthenia is unpredictable and varied. 
In general, tetra-ethvl ammonium chloride serves as a useful symptomatic device 
in weakening at least one of the links in the psychovisceral complex responsib:: 


for some of the subjective and objective discomforts in patients with anxietv 


neuroses. (Authors’ abstr.) 


Autonomic Nervous System Changes Following Electric Shock Treatment. 


(1) Individuals vary in their autonomic patterns. Seven patterns are describec 
Eighty per cent. of the controls fall into two autonomic groups that contain on 
20 per cent. of the mentally ill. These patterns can be altered by electric shock 
(However, these changes are not specific for electric shock, as they can be altered 
by other modes of therapy and by spontaneous changes in the patient’s psycho 
logical picture.) The question of cause will immediately come to the mind of many. 
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\VWith that question we are not concerned in this paper except to state that the 
psychological and the physiological seem to be parts of the same process. When 
the psychological picture changes, the physiological picture changes and vice versa. 
T hey seem to fit as a “ hand into a glove.” 

(2) The autonomic patterns are not specific for anv diagnostic category. How- 
ever, from an analysis of the data it would seem that there is some affinity of certain 
diagnostic categories for particular autonomic groups, i.e., the distribution is not 
random. For example, Group IV is mainly neurotics, Group V, schizophrenics 
and Group VI agitated depressions. There is a posse that this reflects the 
selectivity of the cases. 

(3) There are definite autonomic changes with electric slick, Le, provided the 
clinical picture changes. These are: 

(a) Increased reaction to epinephrine. 
(b) Decreased reaction to mecholyl. 
(c) Decreased basal blood pressure. 
(d) Changed blood pressure grouping. 

We believe that the overall effect of electric shock treatment is to lower the 
basal sympathetic tension, especially if it has been increased by the illness, and at 
the same time increase the reactivity of the sympathetic nervous system to stimu- 
lation. Decreased reaction of the parasympathetic nervous system to stimulation 
is often a corollary. 

If an anxiety component is present in terms of the authors’ test, the following 
are the likely changes following electric shock treatment : 

(a) Anxiety precipitated by epinephrine is increased. 

(b) Anxiety precipitated by mecholy] is relieved. 

(c) Anxiéty temporarily relaxed by mecholvl presages a good result with 
electric shock. 

(d) A chill after mecholv1 is abolished. 

From their studies they can predict that a good outcome with electric shock 

treatment may occur in cases that show some of the following features : 
(a) Initial autonomic grouping VI or VII. 
(bL) Anxiety precipitated or relaxed by mecholy]. 
(c) A chill after mecholyl. 

(5) A word of caution : The cases that were shown as examples were the most 
typical in order to give a clear impression. In many cases there is a combination 
of factors, for example, a person may fall into a‘ ‘ shock-sensitive ’’ group and have 
anxiety of the type precipitated by epinephrine. Judging from the autonomic 
grouping, we might predict a good outcome; on the other hand, epinephrine pre- 
cipitable anxiety usually suggests a poor outcome. Much more experience is 
necessary in order to predict the changes in such complex cases. 


(Authors’ abstr.) 


J. NEUR. NEUROSURG. PSYCHIAT. 


VOL. XI. NOVEMBER, 1948. 
Intravenous Methylene Blue for Experimental Studies on the C.N.S. Feindel, 


W.H. etal. . É e 2227 
Neuromuscular Relations and Anomalies at the Base of the Brain. Sunder- 

land, S. . 243 
Diabetes Insipidus followi ing Closed Head Injury. Porter, D i and M iller, 

R. A. 258 
Cerebral Thronibophiebitis and F ibrinogen B. Phillips, G. 263 
Epileptic Response to Peripheral Injury. Parsons-Smith, G. . e 267 
*Psychological Effects in Depressive Patients of Syntexvl. Pond, D. A. 271 
Cystic Pituitary Adenomata. Paterson, J. E. 280 


Abnormal Innervation of the Sphincter Papillae and C iliary Muscle followi ing 

Third Nerve Regeneration. Russell, W. R., and W ‘right, M. H. . . 288 
Cerebral Amoebic Abscess Treated by C hemotherapy. Turner, LA, 29I 
Psychological Effects in Depressive Patients of Synhexyl. 


The effects of synhexvl, a homologue of one of the active principles of mari- 
huana, have been investigated in a group of patients with predominantly depressive 
characteristics. The symptoms produced were those of general impairment of 
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cerebral function and mild clouding of consciousness. No evidence that the dru: 
is valuable as a treatment for depression was obtained. The symptoms produced 
were in contrast to those of benzedrine in the same group of subjects. These 
findings are discussed in relation to the mechanism of action of the drug. 

(Author's abstr.) 
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Inhibitory Action on a Motor Nucleus and Focal Potentials Generated Therein. 


Focal potentials have been recorded in the quadriceps motor nucleus in response 
to inhibitory volleys in homogeneous groups of afferent fibres. Inhibitory volleys 
in the large proprioceptive afferent fibres of hamstring and of gastrocnemius nerves 
are thus shown to be transmitted directly into the proximity of the quadriceps 
nucleus. There they set up positive focal potentials, which, when uncomplicated 
by interneuronal after- discharges, resemble inverted Synaptic potentials, i.e. 
synaptic potentials recorded when the needle electrode is closer to the “ source ” 
of the axon than to the “ sink ” of the soma and dendrites. Such positive poten- 
tials have a time course similar to the simplest form of inhibitory effect exerted 
on the quadriceps nucleus, the unitary inhibitory curve of Lloyd. Hence it may 
be concluded that the observations conform with the Golgi-cell hypothesis of inhibi- 
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3 
a tion, which postulates that such "durect ” inhibition exerted by the large pro- 
( prioceptors is mediated by the subliminal activation of Golgi cells, whose axons 
produce anelectrotonic foci on the motoneurones by virtue of the current flow so 
k engendered. 
On the other hand, the focal potentials show that cutaneous afferent volleys 
terminate much more distantly from the quadriceps nucleus, and the positive focal 
, potential which they set up in that nucleus is not directly relatable to their inhibitory 
` effect either in time course or intensity. All observations confirm with the explana- 
tion that initially the positive focal potential is generated at the synaptic relay 
in the dorsal horn and that impulses discharged from there may then either 
“directly ’’ or after further synaptic relay exert an action on the quadriceps 
nucleus comparable with that “ directly ’’ exerted by hamstring or gastrocnemius 
: impulses through the Golgi-cell mechanism. 
However, much further investigation is required for the rigorous testing of these 
: explanations. Furthermore, the tests that the authors have made on the postu- 


lated explanation of the secondary facilitation (Lloyd) have given equivocal results. 
(Authors’ abstr.) 


Synaptic Potentials of Inhibited Motoneurones. 

According to the Golgi-cell hypothesis of inhibition, the spread and fusion of 
the local responses set up by synaptic excitation of a neurone are limited by anelec- 
trotonic foci generated by current flow in activated Golgi cells. Thus it would be 
predicted that, during concurrent inhibition of motoneurones, there would be a 
depression only of that part of the synaptic potential which is attributable to the 
phase of spread and fusion of local responses. Experimental observations with 
both focal and ventral root recording of synpatic potentials have conformed with 
this prediction, for, as a rule, an inhibitory depression of the synaptic potential 
becomes first observable only when the upward inflection of the synaptic potential 
signals the rapid growth and fusion of the local responses to form a propagated 
impulse. This mechanism of inhibitory action has been demonstrated for both 
“direct ”? and “ secondary ” inhibition. 

In addition, two modes of inhibitory action by blockage of the incoming exci- 
tatory volley have been observed when the inhibitory volley is large—as, for 
example, when it is set up in an adjacent dorsal root. As is well known, (i) the 
dorsal root reflex discharge may cause a partial blockage by collision, but there 
may be, apart from such action, (ii) a blockage in the butable to the low safety 
factor for propagation in this region together with the catelectrotonic depressant 
action of the dorsal root potential. (Authors’ abstr.) 


Inhibition of Antidromic Responses of Motoneurones. 

An afferent volley in a muscular or cutaneous nerve that inhibits the reflex 
response of a motoneurone may also cause blockage of antidromic propagation 
from the axon into the soma, but three dissimilarities show that these two inhibi- 
tory actions are not identical (i) the latent period of the antidromic depression is 
longer by 0-5 to 1:5 msec. (confirming Renshaw) ` (ii) no antidromic depression has 
been observed. to be associated with the ‘‘ direct ” inhibitory action of group I 
muscle proprioceptor impulses, and even with the “ secondary ” inhibitory action 
exerted by impulses in smaller afferent fibres, the reflex inhibition may be total, 
while the antidromic inhibition is slight or negligible ; (111) it has been shown that 
deep anaesthesia may abolish the inhibition of antidromic propagation, while the 
monosynaptic facilitatory action is much less affected. 

Comparable observations have been made with that group of quadriceps moto- 
neurones into which an antidromic impulse can enter only when it is facilitated by 
a preceding excitatory volley from quadriceps proprioceptors. A preceding in- 
hibitory volley likewise may block antidromic transmission into such facilitated 
motoneurones, but again there are the above three dissimilarities between such 
inhibition and reflex inhibition. 

Since the facilitation of the antidromic soma spike of quadriceps motoneurones 
bv a volley in group J quadriceps proprioceptors follows the time course of the 
svnaptic potential, such a facilitation curve has been used as a test of the action 
of an inhibitory volley on the synaptic potential. In conformance with the directly 
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observed synaptic potential in the previous paper, inhibitory depression is firs: 
observed late on the rising phase or at the summit of the synaptic potential, anc 
thereafter increases during the early part of the decay, which is consequent: 
expedited. Similarly, this inhibitory effect is associated with “ direct ” as well a- 
“ secondary ” inhibitory action. 

The mechanism of antidromic propagation into a motoneurone is discussec. 
and it is shown that the Golgi-cell hvpothesis of inhibition offers plausible explana 
tions of the above three dissimilarities between reflex and antidromic inhibition. 

Finally, it is shown that the experimental investigations of the present payer 
and the two preceding may be satisfactorily explained in terms of the Golgi-ce:i 
hypothesis, whereas other hypotheses fail in important respects. and probably the 
other postulated mechanisms are of little significance in normal reflex co-ordination. 

(Authors’ abstr.) 


Anatomical Considerations of Monosynaptic Reflex Arcs. 


The occurrence of monosynaptic reflex arcs in the central nervous system was 
investigated by the ‘‘ bouton degeneration method.” The results furnish direct 
anatomical evidence for facts long ago postulated by physiologists : 

1. The monosynaptic path of stretch reflexes. 

2. The stretch afferent function of neuromuscular spindles. 

3. The absence of other kinds of two-neuron reflexes in the central nervous 
system, even in other kinds of proprioceptive muscular reflexes. 

Morphological evidence of the existence of direct inhibitory collaterals from 
stretch afferents to motoneurons of the respective antagonists has been found. 

It has been shown that there is no direct (monosynaptic) connection between 
_ primary sensory and preganghonic vegetative neurons. (Author’s abstr.) 


Analysis of Forelimb-Hindlimb Reflex Activity in Acutely Decapitate Cats. 


Stimulation bv single shocks of forelimb nerves evokes a variety of reflex etfect- 
in the ipsilateral hindlimb motor nuclei of the acutely decapitate preparation. The 
dominant excitor reflex is one of extension rather evenly distributed over the extens: 
musculature of the hindlimb. 

A “concealed ” type of excitor reflex concerns the hindlimb flexors. It » 
detectable in the decapitate preparation only by exploring with monosynapt). 
test reflexes the excitability of motor nuclei. This reflex is concentrated at th: 
knee, rather than at ankle or digits. 

Another reflex disclosed mav be called the inhibitory reflex of flexor longus 
digitorum. The particular function of flexor longus is claw protrusion. Operatic: 
of the reflex in quadripedal progression would have the effect of removing cla. 
protrusion from obligatory association with the extensor phase of the reflex ste; 

Under the experimental conditions the foregoing reflex effects exhibit no sig: 
of reciprocal action on antagonists. 

Concerning afferent pathways the following conclusions may be drawn : 

1. Deep and cutaneous nerves of the forelimb on stimulation yield the sar 
reflex result. 

2. Group I (mvotatic reflex) afferent fibers do not have demonstrable lons 
spinal reflex function. 

3. A rather narrow band of the mvelinated fiber spectrum, encompassing the 
lowest threshold cutaneous fibers (? alpha) and the lowest threshold Group I 
muscle afferent fibers is afferent for the inhibitory reflex of flexor longus digitorum 

4. Fibers afferent for the excitor reflexes he among the higher threshold bands 
including Group ITT-delta fibers. 

5. Receptive field for the inhibitory reflex of flexor longus digitorum is limite’ 
to the extreme distal end of the forelimb. 

6. Nerves from all parts of the forelimb contain fibers afferent for the exciter 
reflexes. è (Authors’ abstr.' 


Metabolism of Brain Tissue Slices and Suspensions from Various Mammals. 


1. The oxvgen uptake rate of slices of cerebral cortex from various mamma.: 
is roughly inversely proportional to the tenth root of the average body weight vi 
the individual adult of the species. 


ee 


WEE el emeng, E EE eeng 


1949.1 BIBLIOGRAPHY AND EPITOME. 507 


2. There is considerable variability in the respiration rate of tissue from different 
individuals within a species. This variability is not obviously correlated with 
the size of the animal. 

3. There is considerable variability in activity between tissue slices from the 
same animal. Slices from dorsal areas respire more actively than slices from 
lateral areas. 

4. Figures for respiration rates of brain in vitro and in vivo are compared and 
discussed. 

5. Brain tissue slices are capable of active aerobic glycolysis. Brain suspen- 
sions, which are capable of active anaerobic glycolysis, show little aerobic glycolysis. 

6. For comparison with abnormal tissue, the relative activities of oxygen 
uptake, respiratory carbon dioxide evolution, aerobic and anaerobic glycolysis 
of brain suspensions from various animals have been compared under standard 
conditions. The relative anaerobic glycolytic activity increases with increasing 
size of animal. (Author’s abstr.) 


Respiration and Glycolysis of Focal Epileptogentc Human Brain Tissue. 


1. The average rate of oxvgen uptake by samples of human focal epileptogenic 
brain cortex is not significantly different from the probable average oxygen uptake 
rate of normal human cortex. 

2. The relative rates of oxvgen uptake, carbon dioxide evolution, aerobic and 
anaerobic glycolvsis of focal epileptogenic brain tissue are not significantly different 
from those of normal brain tissue. (Authors’ abstr.) 


Influence of Drugs on Response of a Crustacean Synapse to Pre-ganglionic Stimulation. , 


The effect of drugs on synaptic transmission in the crayfish was investigated 
by means of successive periods of high-frequency stimulation. 

Amyltrimethylammonium caused a large increase in the duration of the response 
tosuch stimulation. This potentiated state was maintained for long periods without 
change. 

Nicotine likewise caused a marked increase in the duration of this response, but 
this potentiation was soon followed by depression or block. This in turn was fol- 
lowed by recovery. 

The effect of eserine resembled that of nicotine, but the initial potentiation was 
not as great. The addition of acetylcholine to a sub-threshold dose of eserine was 
without effect. 

Hexvl dimethylamine in small doses depressed the synapse without initial 
facilitation. Depression by this drug was maintained for long periods without 
change. Larger doses caused rapid block. 

No effect of arsenate, arsenite, cvanide, or fluoride was noted, either directly 
on synaptic transmission or on the action of nicotine. (Authors’ abstr.) 


Synaptic Fatigue and Chemical Mediators of Post-ganglionic Fibers. 


In cats under anesthesia with nembutal the prolonged stimulation at different 
frequencies is not followed by a decrease of acetylcholine in the cholinergic fibers 
or of adrenaline in the adrenergic fibers. (Authors’ abstr.) 


Reticulo-spinal Influences on Stretch Reflexes. 


The outstanding feature of the decerebrate preparation is an exaggeration of 
stretch reflexes of antigravity muscles, without irradiation. 

In the decerebrate cat, appropriate regions of the brain stem reticular formation, 
excited electrically, exert pronounced facilitatory or suppressor influences upon 
stretch reflexes. These influences are exerted upon flexor or extensor activity 
alike, and hence are non-reciprocal or generalized. 

Observations of vestibular and cerebellar influences upon stretch reflexes are 
also presented. The former is facilitatory and ipsilateral and is evoked with low 
frequencies of stimulation. The latter is suppressor and requires a high frequency 
of stimulation for its activation. (Authors’ abstr.) 
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Excitation in Relation to Voltage Changes Along Nerve Surface. 


Excitation of frog nerve was investigated in relation to voltage changes on the 
surface of the nerve induced by threshold rectangular current stimuli of various 
durations. It is assumed that voltage across the membrane in the extrapola: 
region is proportional to the voltage of the external fluid in accordance with the 
cable theory of core conduction. 

For various durations of threshold current, curves of peak voltage as a function 
of extrapolar distance along the nerve surface were found to intersect at a locus 
corresponding to a region about 8 mm. distant from the cathode. In view of the 
very low magnitude of potential observed at such a great distance from the cathode, 
it is concluded that these findings do not offer a direct measurement of the minimal 
length of nerve which must be raised to a critical level of excitation prior to initia- 
tion of a propagated response. 

In describing the time course of excitability at regions adjacent to the cathode 
a solution of the equation— 


& = Cly) (Po — #) — Ala) 
is found applicable as a first approximation. For this equation y is considered te 
be the concentration of a cation accumulated across the membrane capacity in 
direct proportion to the membrane voltage, and x is the fraction of a membrane 
constituent of original concentration De which combines with y to form a complex 
which, when present in sufficient concentration, produces instability of some mem- 
brane component and hence leads to response of a nerve. 

An electronic integrator is described which facilitates solution of the differentia! 


equation. (Author’s abstr.) 
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The Present Status of the Rorschach in Clinical and Experimental Procedures. 


The Rorschach test has had an important and stimulating effect on the develop- 
_ ment of personality testing. Its value as a clinical instrument in the hands of 
- experienced clinicians must be recognized. 
The present status of research with the Rorschach places it in clinical use as a 
personal instrument. That is, its validity and clinical utility are dependent upon 
_ the person who uses it. It is, in its ordinary clinical use, primarily a subjective 
tool. There is little question that psychologists working in the field of classifica- 
tion of mental disease find it one of their best tools, particularly when they combine, 
consciously or unconsciously, their observations of the subject with their analysis 
of the test. The major caution in the use of the test in this setting is that the 
psychologist recognize that he does not have an objective tool, but simply another 
way of making observations such as he has in the interview, and that he treats his 
interpretations as hypotheses, not facts. 

Caution must be exercised at this time in using the Rorschach as a known 
instrument in research against another unknown variable such as is done to study 
the effect of shock treatment, or the differences in personality under alcohol, or 
personality differences from one culture group to another. Too little is actually 
_ known about the Rorschach and the significance of responses in different cultural 
settings. The method may be suitable for studies of the relation of perception 
and motivation in the laboratory, where it is not necessary to assume a specific 
meaning for various types of responses. 

If new experimental validation attempts are to be profitable, it appears that 
they must be carefully controlled for subjective bias. They must rely on the com- 
parison of interpretations expressed in numerical ratings of variables with clearly 
defined referents with similar independent ratings of past or present behavior, 
rather than on classifications of disease entities. Perhaps most important is to 
remember that the Rorschach method involves many different hypotheses, not all 
of which are consistent with any one systematic approach to psychology. Re- 
searchers might well be concerned with testing individually the variety of principles 
involved in scoring and interpretation without feeling that the method as a whole 
must rise or fall with each study. (Author’s abstr.) 
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Studies in Epilepsy ` Personality Pattern, Situational Stress, and the Symptoms of 
Narcolepsy. 


From this study the following conclusions, perhaps applicable to the general 
problem of narcolepsy, may be drawn : 

1. The life history and the personality pattern of the narcoleptic patient are 
characterized by conflict between emotional needs requiring relationships with 
others and denial of these needs expressed in a struggle for ‘‘ independence.’’ 

2. Narcoleptic symptoms interrupt integrated activity in stituations evoking 
the life problems when behavior is elaborating into patterns consciously unacceptable 
to the patient. 

3. Narcoleptic symptoms also occur when the patient’s interest in the environ- 
ment is minimal and tension from internal needs is absent. 

4. Narcolepsy, as a disease, may then be viewed as a pattern of discontinuous 
organism-environment integration in which interruptions occur whenever intcler- 
able distress arises in the course of the existing integration, or whenever chronic 
distress and immediate decrease of biologic tensions reduce the degree of integration 
below the waking level. (Author's abstr.) 


Treatment of Psychoses with Bilateral Ablation of a Focal Area of the Frontal Cortex. 


(1) Beneficial effects resulting from frontal lobe surgery are due to alteration 
of the affective responses. 

(2) This effect appears only if areas 9 and /or 10 are encroached upon at operation. 

(3) A large percentage of cases in which more than two large Brodmann areas 
or several small cortical areas are removed will show signs of deterioration in social 
behavior. (This also occurred in the authors’ lobotomy cases, where large amounts 
of cortex were undercut.) 

(4) Patients whose overt psychotic symptoms are removed by operation show 
essentially the same basic personality traits that were present before the illness 
began. 

(5) In chronic psychotics affect becomes divorced from ideation to varying 
degrees. This seldom occurs in cases other than schizophrenics and manics. As 
this disassociation increases, the prognosis with operation becomes less favorable. 

(Authors’ abstr.) 
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A Psychometric Differentiation of Alcoholics from Non-alcoholtcs. 


1. A study of alcoholics and non-alcoholics revealed many significant differences 
in responses to personality items. 

2. These differences were utilized in the construction of a 72-item test for the 
psychometric differentiation of the alcoholics studied from the non-alcoholics 
studied. 

3. The results of the scores made on this test indicated that the alcoholics con- 
sistently made the higher scores and the non-alcoholics the lower scores. 

4. With the use of a critical score of 21 it was possible to make 79 per cent. 
correct predictions for the male group. A critical score of 26 made possible a 
higher per cent. of predictions for the female group. 

5. The test possesses a reliability coefficient of -94. 

6. The validity of the test was established, for the alcoholic and the non-alco- 
holic groups used in this study, bv selecting highlv diagnostic items, establishing 
high predictability, demonstrating statistically significant differences of mean 
scores, and by showing that alcoholics consistently made the higher scores and 
non-alcoholics consistently the lower scores. 

7. It was not established that this test could differentiate alcoholics from non- 
alcoholic clinical deviants. 

8. A subjective analysis of the questionnaire items resulted in the recognition 
of seven characteristics in alcoholics which pointed to the presence of neurotic and 
psychopathic traits. The seven traits noted were: Anxiety, depressive fluctuations, 
emotional sensitivity, feelings of resentment, failure to complete social objectives, 
feelings of aloneness, and poor interpersonal relationships. 

9. It is suggested that further studies be carried out in which “ pure ” groups 
will be compared on this 72-item test. By this is meant the comparison of male 
alcoholics free of neurotic and psvchopathic traits with male alcoholics who may 
be psychoneurotic or psychopathic. Alcoholic psychopaths should be compared 
with non-alcoholic psychopaths, alcoholic neurotics with non-alcoholic neurotics, 


516 BIBLIOGRAPHY AND EPITOME. (Apn, 


and so forth. Similarly all the normal categories could be compared, e.g. norma: 
abstainer versus normal social drinker ; and normal groups with non-normal ones. 
It is believed that the 72-item test developed may provide an exploratory 
technique for such studies. This test has been named ‘‘ The Manson Evaluation,” 
and will be available to professional workers. (Author's abstr.) 
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A Diagnostic Interest Blamk. Forer, B.R. . ‘ à e . , 119 
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SAMIKSA. 
VOL. I. 1947. 
The Nature and Genesis of Love. Bose, G. . ; g 7 . IIQ 
The History of the Aggression-impulse. Hitschmann, Lei : : . 37 
War Marriages. Bergler, E. . e ‘ A ; . 142 
The Mother Complex in Literature. Daly, C D. : : g ; . 157 


SCHW. ARCH. NEUR. PSYCHIAT. 


VOL. XL. . 1947. 
The Object of Psychiatry. Hdberlin, P. ; . 132 
On the Sterilization of the Husband and its Effects. ` Hinderer, M. . , 145 
The Forensic Significance of Psychopaths. Mohr, P. ‘ : , 244 
Psychology of Masses and Clinical Psychiatry. Staehelin, J. E. i . 269 
Diethyl Ester of Lysergic Acid, a Pena -Stimulant from the Ergot. oe 

Stoll, W. A. : ; e 279 


SCHW. Z. PSYCHOL. ANWEND. 


VOL. VI. 1947. 
Animal Myths and Metholosieal Animals. Ktelholz, A. . . 249 
Personal and Archetypical Elements in Individual Development. Banziger, H. 272 
Super-ego and Individual Development. Christoffel, H. . e , 283 


STUD. PSYCHOL. PAEDAGOG. 


VOL. II. 1948. 
Contributions Concerning the Place of Psychology in the System of Science. 
Agrell, J. f I 
The Problem of Selective Migration and the Basis of Intellectual Differences. 
Husén, T. i 30 
Some Reflections Concerning the Psychological Significance of the Factor 
Concept. Kragh, U. : ‘ ; ' ; ; e , IOI 
First Impressions. Lehtovaara, A. 123 
Intravariability in a Mental Function, with Particular Consideration of the 
Periodicity Problem. Sjöstrand, W. . ? i e e m 153 
On the Direction of Drawings. Østlyngen, E. . e ; . 206 


Z. KINDERPSYCHIAT. 


VOL. XIV. | 1948. 
The Significance of Child ee in the Daily Work of the School yee 
cian. Braun, E. 197 
Obsessional Phobias in a Ten- -year- -old Girl Treated by Psy choanaly Sis, 
A lbert-Crémieux et al. ; : ; i EN ' ; e , 213 


1. Anatomy, Physiology and Biochemistry. 


Influence of Anoxemia on the Appearance of Toxic Properties in Saliva. Krasnov- 
skaya, L. A., and Efimov, V. V. (Byull. Eksptl. Biol. Med., 24, 104-5 
(1947).] 

In human experiments at simulated altitudes of 1,500-5,000 m. the toxicity 
of saliva was determined by the contractile activity of a fresh frog muscle in physiol. 
solution at 30°, in terms of time of immersion. The normal curve isa rectangular 
hyperbola (total time os hour). At elevation of 5,000 m. definite toxic properties 
are apparent in the saliva; slight toxicity is apparent at 4,000 m. elevation. The 


exposure to low pressure lasted 30-40 minutes in each case. 
G. M. Koso.LaporrF (Chem. Abstr.). 
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Canine Epilepsy Caused by Flour Bleached with Nitrogen Trichloride (Agene). J. 
Experimental Method. Silver, M. L., Zevin, S. S., Kark, R. M., and Johnson, 
R. E. (Univ. of Illinois, Chicago). [Proc. Soc. Exptl. Biol. Med., 66, 408-4 
(1947).] 

Methods of preparing the experimental rations are described. Separation oi 
the gluten from the fat-free agene-treated flour showed that the convulsive activity 
was retained in the protein fraction. Casein treated with agene also produced 
convulsionsin dogs. The experimental diets did not produce convulsionsin monkeys. 
but the monkeys developed tremor of the extremities and weakness of the hind 
limbs, which persisted for weeks after the experimental diet was discontinued. 


II. Role of Amino Acids. Silver, M. L., Monahan, E. P., and Klein, J. R.  [Ibid., 
410-12. ] , 
When an amino acid mixture approximating the composition of gliadin is 
treated with NCI, gas (agene) it is so altered as to make it convulsant for dogs when 
injected intravenously. L. E. Gitson (Chem. Abstr.). 


Turnover of Phosphate in the Pineal Body Compared with that in Other Parts of th: 
Brain. Borell, U., and Orstrom, A. (Wenner-Gren’s Inst., Stockholm). | Bio- 
chem. J., 41, 398-403 (1947).] 

The pineal body has the highest turnover of radioactive P of any portion of the 
rat brain. In the pineal the P? changes occur in two ways; a rapid turnover oi 
P% which chiefly involves carbohydrate phosphate esters, and a slow turnover 
involving phospholipides and nucleic acids. A marked increase in the D turnover 


of the medulla oblongata occurs following extirpation of the eyes. 
S. MorGutis (Chem. Abstr.). 


Chemical Nature of the Fatty Acids of Brain and Spleen Sphingomvelin ` Occterresice 
of Saturated and Unsaturated Sphingosines in the Sphingomyvelin Molecule. 
Thannhauser, S. J., and Boncoddo, Nicholas F. (J. H. Pratt Diagnostic Hosp.. 
Boston). [J. Biol. Chem., 172, 141-7 (1948).] 

Crude sphingomyelin (16 gm.) obtained from the ether-insoluble brain lipide 
fraction by fractionation with glacial! HOAc-acetone mixture was suspended in 
water first and then in 320 c.c. of 0-25 N NaOH and shaken for 4 to 5 days. After 
acidification with glacial ACOH the mixture was left overnight in the cold. The 
precipitate which resulted was filtered, washed with acetone, and extracted with 
ether (Soxhlet) for 2 to 3 days. The contents of the thimble were taken up in 
petr. ether-MeOH (9:1) and filtered. The filtrate was concentrated and the phos- 
phatide precipitated with excess acetone. The dried precipitate was dialyzed and 
was filtered after addition of acetone and dilute HCl. By running a petr. ether- 
MeOH solution of this precipitate through a column of Al,O, traces of cerebrosides 
were removed. The sphingomyelin was recovered from the concentrated solution 
by precipitation with acetone and recrystallization from a mixture of hot EtOAc 
(800 c.c.) and MeOH (8 c.c.). Brain sphingomyelin free of hydrolecithin analyzed 
3:28 per cent. N, 3:76 per cent. P. It is a white crystal substance, soluble in 
benzene, warm alcohol, and hot EtOAc, insoluble in ether and acetone. It dis- 


colors at 190—5°, M. 212—213°, (ol > = + 6-25° (4 per cent. solution in CHC],-MeQH 


(1:1)); iodine number 42-5. From an acid hydrolyzate of brain sphingomyelin. 
stearic, nervonic, and lgnoceric acids in the approximate proportions of 2:2:1 
were isolated as well as sphingosine sulfate and dihvdrosphingosine sulfate. Pure 
spleen sphingomyelin is a white crystal substance soluble in benzene, warm alcohol. 
hot EtOAc, insoluble in ether and acetone, m. 217° (ol, D = + 6:25° (4 per cent. 
solution in mixture of CHCl, -MeOH 1:1), iodine number 33:5. Upon acid hydro 
lvsis, lignoceric and palmitic acids in 1:1 proportion and sphingosine sulfate were 
isolated. The iodine number of sphingosine from brain and spleen indicates that 
sphingomyelin consists of saturated and unsaturated sphingosine, in analogy to 
the composition of the cerebrosides. W. H. FisHMAN (Chem. Abstr.). 
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Isolation and Identification of Hydrolecithin (Dipalmityl Lecithin) from Brain and 
Spleen. Thannhauser, S. J., and Boncoddo, Nicholas F. (J. H. Pratt Diag- 
nostic Hosp., Boston). (J. Biol. Chem., 172, 135-9 (1948).] 

The procedure for the isolation of hydrolecithin (I) from beef lung (C.A., 41, 
31596) has been applied to the lipides of brain and spleen. The large amounts 
of cerebroside (II) present in brain (but not in lung or spleen) are removed by 
prolonging the Me,CO extraction to 3 days at 60°, and by precipitating the (Il) 
still present in the petr. ether solution with MeOH before concentrating the solu- 
tion of (I). The yield of (I) from 25 lb. of beef brains was 4 gm., m. 238-40°; no 
depression in mixed m.p. with (I) from lung; iodine number 5:65. Hydrolysis 
of 2-5 gm. (I) by refluxing for 4 hours with saturated aqueous Ba(OH): gave 2:07 
gm. crude Ba salt (III). Esterification of 2 gm. of (III) in 5 per cent. HSO, in 
MeOH and extraction of the Me ester (IV) with petr. ether gave, after evaporation, 
1:25 gm. (IV). (IV) distilled at o-ooz mm. at 94-6°. The free acid obtained from 
(IV) proved to be palmitic acid. Analysis of the filtrate from the alkali hydrolysis 
for choline and Ba glycerophosphate showed that (I) from brain is identical with 
(I) from lung. The (I) from spleen was found, by mixed m.p., to be identical with 
that from lung and brain. J. P. DaNEHy (Chem. Abstr.). 


Vitamin B, and the Transmission of Nerve Impulses. Penas, Jose Bautista de las, 
and Francolt, Jose Luis Fernandez (Catedra farmacol. exptl., Madrid). [Far- 
macoterap, actual (Madrid), 4, 707-16 (1947).] 

A theoretical review and discussion. A. E. MEYER (Chem. Abstr.). 


Neurocerebral Paralysis Due to 0-Tritolyl Phosphate Poisoning. Elsaesser, K. H. 
(Univ. Halle, Ger.). Lë ges. inn. Med., 2, 749-54 (1947).] 

Three cases of o-tritolyl phosphate poisoning are described in minute detail. 
One of the patients gave birth to a child about 4 months after the poisoning. The 
child also exhibited typical symptoms of poisoning and died 6 weeks after birth. 
The source of the poison could be traced to a poppy-seed cake. The poppy seeds, 
after oil extraction with trichloroethylene and removal of the solvent, had been 
carried for 10—12 hours in an Igelit bag. The latter is a rubber-like material which 
contains as a softener 30—40 per cent. of mixed tritolyl phosphates, only the ortho- 
isomer of which is poisonous. BRUNO VASSEL (Chem. Abstr.). 


Influence of the Autonomic Nervous System on Intestinal Absorption of a Hypertonic 
Solution of Glucose (in Cats). Huidobro, F., Valdés, R., and Dávila, M. 
(Catholic Univ, Chile, Santiago). LI Pharmacol. Exptl. Therap., 92, 336-44 
(1948).] 

The changes in volume and the absorption of glucose from 4 c.c. of a 10 per cent. 
solution of glucose placed in a loop of intestine about 16 cm. long with intact cir- 
culation was studied in cats anesthetized with nembutal. Normally there is an 
increase in volume with a later decrease, while the glucose is absorbed rapidly 
during the first few minutes and later more slowly. Atropine (injected intra- 
venously) prevents much increase in the original volume, but does not affect glucose 
absorption. Prostigmine or ergotamine (injected intramuscularly) increases the 
volume of solution significantly ; prostigmine does not affect glucose absorption, 
but ergotamine retards it. Stimulation of the splanchnic nerve in cats with intact 
adrenals does not affect volume or absorption, but in the absence of the adrenals 
it accelerates absorption of glucose. Acute section of the abdominal vagi also 
accelerates glucose absorption. Stimulation of the vagi causes an increase in 
solution volume and a decrease in absorption rate. 

i L. E. GiLson (Chem. Abstr.). 


Significance of Vitamin E in the Development of Some Pathological Processes in the 
Nervous System. Mittel shtedt, A. A. [Nevropatol. i Psikhiat., 17, 63-7 
(1948).] G. M. KosoLarorFfrF (Chem. Abstr.). 


Distribution of Ascorbic Acid in Autonomic Ganglia and its Alteration in Experi- 
mental and Pathologic States. Sulkin, N. M., and Kuntz, Albert (St. Louis 

Univ. School of Mea., Missouri). [Anat. Record, 101, 33—47 (1948).] 
The ascorbic acid content of autonomic ganglia has been measured using acidified 
AgNO,. The AgNO, appeared as granules in the fixed tissue. The ascorbic acid 
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was found in both the ganglion cells and the neurological supporting cells in the 
autonomic ganglia of the cat, guinea-pig, rabbit and man. In the guinea-pigs the 
amounts found varied with the content in the diet. On deficient diets a decrease 
in the autonomic ganglia was observed. W. E. CORNATZER (Chem. Abstr.). 


Carbonic Anhydrase in the Brain of Birds Born Self-suficient and Those Born Non- 
self-sufficient. Pigareva, Z. D. [Doklady Akad. Nauk S.S.S.R., 60, 185- 
9 (1948).] 
Chickens and rooks were used as representatives of the types of 2 birds. 
In adult birds maximum carbonic anhydrase activity is found in the cerebral 
hemispheres and cerebellum. Rooks have consistently higher level of the 
enzyme in the brain tissue than the chickens; almost no difference was found 
in the spinal cord. In chickens the enzyme level grows gradually, starting with 
the embryo, and adult values are found early after hatching. In rooks the enzyme 
activity is at embryonic level as late as 3 weeks after hatching, then leaps upward 
sharply (most noticeably in cerebellum) and increases 6-fold over a 20-day period, 
reaching 50 per cent. of adult level at 45 days, as determined in the cerebellum 
and similarly in cerebral cortex. In the spinal cord there is little difference between 
the young of both birds, and only after 15 days does the rook begin to have higher 
levels than the chicken. The enzyme level and activity of the bird after birth are 
correlated. Results are given graphically. G. M. KosorarorFF (Chem. Abstr.). 


Effect of Central Nervous System Depressants on the Emptying Time of the Human 
Stomach. Northup, David W., and Van Liere, Edward J. (West Virginia 
Univ., Morgantown). [J. Pharmacol. Exptl. Therap., 93, 208—9 (1948). 


The effect of therapeutic doses of chloral hydrate a-bromo-isovalerylurea (bro- 
mural), Na pentobarbital, and paraldehyde on the motility of the human stomach 
was studied. Consistently increased motility was found only with Na pento- 
barbital, indicating that sedation is not the principal factor responsible for the 
decreased emptying time seen with central nervous system depressants, such as 
Na amytal, previously reported. L. E. Gesong (Chem. Abstr.). 


The Oxidation Mechanism of the White Matter of the Central Nervous System. Huszak, 
Istvan. [Acta Chem. Scand. (1), 813-17 (1947) (în German).} 


The O activated systems of the white (I) and gray matter (II) of the central 
nervous system are different. (II) contains the Warburg-Keilin Fe-containing 
catalytic system, which is absent in (I). (I) contains approximately the same 
quantities of Fe and Cu, whereas the Fe is greater in (II). The O uptake (respira- 
tion) of (I) is checked by KCN or CO. Na diethylthiocarbamate strongly inhibits 
(I) respiration. These results indicate that the Cu-protein complex plays a large 
part in the catalytic O transport in (I). BERNARD KLEIN (Chem. Abstr.). 


The Relation Between Starvation, Metabolic Acidosis and Convulsive Seizures in Rats. 
Davenport, Virginia D., and Davenport, Horace W. (Univ. of Utah School of 
Med., Salt Lake City). (J. Nutrition, 36, 139-51 (1948).] 

The electroshock threshold of rats increases as their body weight increases. If 
the caloric intake is retricted, it falls significantly, and it rises abruptly to normal 
when the restriction is removed. Supplemental administration of vitamins of the 
B complex or of agar to rats having low threshold as a result of restricted caloric 
intake has no effect on it. Administration of carbohydrate, fat or protein to rats 
having low threshold as a result of caloric restriction raises it, while administration 
of fat to normal rats lowers it. The threshold may either rise or fall when mild 
metabolic acidosis is produced by starvation or fat feeding. Mild metabolic 
acidosis produced by ND CT has no effect on the threshold, but extreme metabolic 
acidosis raises it. W. B. EssELeEN, jun. (Chem. Abstr.). 


Glycolysis of Brain Preparations: IV. Meyerhof, Otto, and Wilson, Jean R. (Unit. 
of Penna., Philadelphia). [Arch. Biochem., 17, 153-69 (1948); cf. C. A., 

42, 233f.] 
Glucose is more rapidly glycolyzed than fructose with rabbit-brain extract if 
the concentrations of adenosinetri- (I) and adenosinediphosphates (II) in the medium 
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are low. The differences in rates could be eliminated by the addition of (I) or by 
keeping (II) and free sugar at a high concentration. The chief reason for differences 
in glycolysis rates observed between rabbit brain extracts and homogenates is the 
presence of apyrase, which is bound to the structural elements. With 2-6 y of 
labile P from (I) the rate of glucose and fructose turnover is about the same as with 
living tissue. With a water extract of acetone-defatted and dehydrated rabbit 
brain, in which most of the apyrase was destroyed, hexose monophosphate is meta- 
bolized rapidly (one hexose monophosphate molecule was glycolyzed for each 2:5 
molecules which were converted into hexose diphosphate). Phlorizin inhibits the 
transphosphorylation between phosphopyruvate and (II). Octyl alcohol and 
phenylurethan inhibit hexokinase and phosphohexokinase. Octyl alcohol does 
not inhibit apyrase. e VERNON L. FRAMPTON (Chem. Abstr.). 


Distribution of Glutamic Dehydrase in the Central Nervous System. Trampetti, 
Giovanni, and Vantaggi-Cozzart, Luciana (Univ. Perugia, Italy). (Boll. soc.. 
ital. biol. sper., 23, 1109—10 (1947).] 


Suspensions of a mash of gray and white matter of the brains of sheep, cattle 
and dogs exerted an enzyme action on glutamic acid, cleaving it into a-ketoglutaric 
acid and NH, This enzyme was present in larger amounts in the gray matter 
than in the white. HELEN LEE GRUEHL (Chem. Abstr.). 


A Lipide Anticoagulant from Brain Tissue. Physiochemical Characteristics and 
Action in vitro and in vivo. Tocantins, Leandro M., Carroll, Robert T., and 
McBride, Thomas J. (Jefferson Med. Coll., Philadelphia, Pa.). (Proc. Soc. 
Exptl. Biol. Med., 68, 110-17 (1948).] 


Two methods for separating a heat-labile lipide inhibitor of blood coagulation 
from acetone-dried brain tissue are described. The substance is of waxy con- 
sistency, readily soluble in Et:O, MeOH, CHC1,, CCl,, CH., pyridine, glacial ACOH 
and warm EtOH, insoluble in Me,CO and cold EtOH. It is not affected by oxida- 
tion or drying at room temperature. In a still impure form it m. 182—200°. A Io 
per cent. solution in 0:85 per cent. aqueous NaCl has a pH of 6. It gives negative 
Molisch and protein tests. It differs in potency and other respects from similar 
known anticoagulants. It has a marked antithromboplastic activity, especially 
against homologous brain extracts in homologous plasma. It is weaker than 
heparin in vitro but has a more lasting effect than heparin in vitro. 

L. E. Gitson (Chem. Abstr.). 


A Laboratory Test for the Virus of Poliomyelitis. Lepine, Pierre R. (Inst. Pasteur, 
Paris). ([Science, 108, 134-5 (1948).] 


Mice are inoculated with a concentrate of material supposedly infected and 
subsequently inoculated 2 days later with active Lansing mouse-adapted virus. 
Three out of five of these mice show temporary to permanentprotection (ina positive 
test), as contrasted with death of four out of five control animals on the roth-11th 
day. Tests were made satisfactory with cord material from monkeys and with 
fecal material from patients. Extracts from normal human feces or cord material 
inactivated by heating showed no protective action. 

Wa ton J. SmitH (Chem. Abstr.). 


Brain Excitability in Pyridoxine-deficient Rats. Davenport, Virginia D., and 
Davenport, Horace W. (Univ. of Utah School of Med., Salt Lake City). (J. 
Nutrition, 36, 263-75 (1948).] 


The electroshock thresholds (I) of rats mildly deficient in pyridoxine rises 
significantly within 5 hours after the rats are injected with pyridoxine. Cellular 
hydration reduces (I) to a similar extent in normal and pyridoxine-deficient rats. 
The concentrations of H:O, Na, K and Cl in the brain and blood plasma and of 
lactic and pyruvic acid in the blood are the same in pyridoxine deficient and control 
rats. Both types of rats have a very mild degree of metabolic acidosis. When 
extra tryptophan is added to the diet of rats mildly deficient in pyridoxine, the 
signs of deficiency are intensified and there is a fallin (I). This fall can be reversed 
within 5 hours by the injection of pyridoxine. Xanthurenic acid when injected 
into normal rats has no effect on (I) or maximum seizure pattern. Feeding extra 
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glutamic acid to rats mildly deficient in pyridoxine causes (I) to rise. Rats more 
severely deficient in pyridoxine show a slower rise in (I) after injection of pyri- 
doxine, but if the animals have been fed extra glutamic acid for 6 days they respond 
to injected pyridoxine as rapidly as do mildly deficient rats. It is suggested that 
the maintenance of normal transaminase activity is essential for those tests of 
normal brain activity employed in this study. 

W. B. EssELeEN, jun. (Chem. Abstr.). 


Biochemical Development of the Chick Embryo Brain. Comparison of the Different 
Fractions of the Actd-soluble Phosphorus. Mandel, P., Bieth, R., and Stoli, 
R. (Univ. Strasbourg, France). [Compt. rend. soc. biol., 141, 1260-1 (1947); 
of. C. A., 42, 1343¢.] ; 


Chick embryo brains were analyzed quantitatively after 10, 13, 16 and 19 days 
of incubation. The phosphoric esters remained about constant, but there was a 
rapid increase in creatine phosphate and decrease in pyrophosphate P between 
the 13th and 16th day ; this seemed to coincide with the period of rapid myeliniza- 
tion. L. E. Gesong (Chem. Abstr.). 


Additional Investigation of the Variations in Neuvo-muscular Excitability Caused by 
Atmospheric Depression in the Animal. Chauchard, B., and Chauchard, P. 
(Ecole pratique Hautes-Etudes, Paris). (Compt. rend. soc. biol., 142, 6-7 
(1948); cf. C. A., 42, 1645C).] 
The decrease in chronaxia at simulated altitudes of 4,000-8,000 m. is discussed. 
L. E. Gitson (Chem. Abstr.). 


Mode of Intervention of the Nervous System in the Action of Morphogenic Hormones. 
Champy, C., Demay, M., and Samson, R. (Univ. Paris). (Compt. rend. soc. 
biol., 142, 13-14 (1948).] 

Tissues sensitive to hormones, especially sex hormones, are richly innervated by 
the sympathetic system. In tissue cultures and grafts the hormones have no 
effect unless fragments of the sympathetic network are present. Hence the nerves 
must play a part in hormone action, possibly through chemical mediators. In 
spayed guinea-pigs dilute acetylcholine solution was injected into the vagina and 
uterus 4 times daily for 10-30 days. The changes produced in the vaginal epithe- 
lium and uterine mucosa were similar to those produced by small doses of folliculin. 
In winter (period of sexual inactivity) one thumb of the frog, Rana esculenta, was 
kept moistened with acetylcholine solution for 10 days. A callosity or spur and 
pigmentation developed on the treated thumb similar to the changes normally 
occurring during the breeding season (May). The otherthumb remained unchanged. 
Thus in two diverse cases a chemical mediator of the nervous system produced 
effects like those of a sex hormone. L. E. Gesong (Chem. Abstr.). 


Muscular Contraction. Dissociation of the Contraction Responses to Acetylcholine and 
Electric Stimulation by Potassium Ion. Scheiner, Hermann (Conservatoire 
des arts et métiers, Paris). [Compt. rend. soc. biol., 142, 37-9 (1948); ct 
C. A., 42, 5526h.] : 

Isolated frog rectus abdominis muscle treated with a solution of KCI loses its 


ability to respond to electric stimuli, but it responds about as usual to acetylcholine. 
Washing to remove K restores the sensitivity to electric stimuli. 


Sensitization of Isolated Muscle to Acetylcholine by the Electric Current. Ibid., 40-2. 
L. E. Gitson (Chem. Abstr.). 


Phosphate Metabolism in the Hypophyseal-diencephalic System and Ovaries of Rats 
Determined by Means of P Borell, U., Westman, A., and Orstrom, A. 
(Karolinska Sjukhuset, Stockholm). [Acta Physiol. Scand., 15, 245-53 
(1948). ] 

In the tuber cinereum of the rat the P turnover reaches a maximum during 
pro-estrus and then decreases markedly. In the adenohypophysis the turnover is 
much greater than in the tuber, but the maximum metabolic activity is agai 
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reached during pro-estrus. In the ovaries the greatest P turnover occurs during 
pro-estrus and di-estrus. This is regarded as evidence in favor of assuming that 


the hypophysis and diencephalon may be regarded as a functional unit. 
S. Morcu is (Chem. Abstr.). 


Experimental Histological Study of Neuroglia. Khlopin, N. G. (Zhur. Obshchet 
Biol. (J. Gen. Brol.), 8, 473-93 (1947).] 

Growth cultures, explanted or transplanted from optic nerve, lateral ventricle 
wall, spinal cord or other structures of embryonic or post-fetal rabbits were ob- 
served over periods of 4-50 days. In every case cells at centres of explants could 
be distinguished from astrocytes formed at tips of coarsely fibrous neuroglia. Optic 
neuroglia do differ, however, under conditions of extensive growth. Much of the 
prior literature on migration of neuroblasts and nerve cells in tissue cultures needs 
reinvestigation, since it neglects the histoblastic activity of neuroglia. All varieties 
of neuroglia and microglia have similar histoblastic capacity. When isolated they 
can change into macrophage-like cells which are not the same as macrophage of 
connective tissue. Jurian F. SMITH (Chem. Abstr.). 


Current Problems of Nerve Action in the Higher Animals. Orbeli, L. A. (Zhur. 
Obshchei Biol. (J. Gen. Biol.), 8, 407-20 (1947).} R 

The work of Ivan Petrovich Pavlov and his students in nerve physiology is 

reviewed, including the refutation of chemical antagonism in favor of physiological 

action and counter-action in explaining the Hering phenomenon when assimilation 


and dissimilation conflict in the peripheral nervous system. 
Jurian F. SmitH (Chem. Abstr.). 


Free Amino Acids in Cerebrospinal Fluid. Solomon, James D., Hier, Stanley W., 
and Bergeim, Olaf (Univ. of Illinois, Chicago). (J. Biol. Chem., 171, 695- 
700 (1947).] 

Cerebrospinal fluids from 10 epileptic and 16 non-epileptic patients were assayed 
microbiologically for 11 individual free amino acids. Proteins present in the 
40—80- c.c. samples were removed by heating 30 minutes at 100° at a pH of 4:7, 
and it was necessary to heat the protein-free filtrate for 2 hours longer on a boiling 
H:O bath in order to remove some substance which otherwise inhibited the growth 
of the test organisms. Samples were adjusted to a pH of 6-8 and concentrated to a 
quarter their original volume, and were assayed by a procedure described earlier (cf. 
Hier et al., C. A., 41, 2144f). For all 26 subjects average values in y of amino 
acid per c.c. of spinal fluid were: Arginine 6 + 1-4, histidine 1-7 + 0-5, isoleucine 
0-98 Los, leucine 1-4 + 0-2, lysine 2:8 + 0-8, phenylalanine 1-9 + 0-7, threonine 
2-8 + 0-9, tyrosine 2:0 + 0-7, valine 2-1 + 0-5, methionine 0-4 + 0-og, and cystine 
1-8 + 0-5. Free proline could not be detected. Ranges of values for epileptics 
were about the same as those of non-epileptics. Values obtained on a composite 
sample from adults (ages 45 to 60 years) were higher than those on a composite 
sample from children (2 to 12 years). Analyses on hydrolyzed spinal fluid protein 
were also done. The results (expressed as amino acid N in per cent. of total N) 
were: Arginine 5-4, histidine 5:2, isoleucine 1:8, leucine 6:2, lysine 13:1, phenyl- 
alanine 3:2, threonine 4:1, tyrosine 2, and valine 5. Although the pattern of free 
amino acids in blood plasma followed closely the pattern of amino acids in plasma 
proteins, the pattern of free amino acids in spinal fluid did not follow that of the 
amino acids in spinal-fluid protein. Precipitin reaction tests indicated spinal fluid 


protein was composed largely of serum albumin. 
CARTER D. JOHNSTON (Chem. Abstr.). 


Penetration of Radioactive Sodium and Chloride into Cerebrospinal Fluid and Aqueous 
Humor. Wang, Jun-Ch’Uan (Univ. of Minnesota, Minneapolis). (J. Gen. 
Physiol., 31, 259-68 (1948).] 

By use of radioactive CP! and Na?‘ the rate of penetration across the blood- 
aqueous humor and blood cerebrospinal fluid barriers was measured following intra- 
venous injection. The rate calculated as the time required for the labeled-ion 
concentration to reach 50 per cent. that of the plasma was found to be 343 +9 
and 27:3 + 9 minutes (aqueous humor), and go + 6 and os + 6 minutes (cerebro- 
spinal fluid) for Cl and Na* respectively. S. MoRGULIs (Chem. Abstr.). 
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Ultraviolet Absorption Specirum of Human Cerebrospinal Fluid. Hack, M. H. 
(Univ. of Illinois Coll. Med., Chicago). [Btochem. J., 41, 522-4 (1947).] 


The ultraviolet absorption spectrum of human cerebrospinal fluid suggests the 
presence of at least 2 absorbing constituents, predominantly P-free protein and 
ascorbic acid. S. MorGuLis (Chem. Abstr.). 


Lipides in the Spinal Fluid in Pernicious Anemia. Lipemia, the Neural Component, 
Gastric Secretion, and Their Interrelation. Cassafousth, C. F., Cárrega, Brage. 
Diege, and Rivas, Lucio (Hosp. Durand, Buenos Aires, Arg.). [Semana 
med.. (Buenos Aires) (1), 403-8 (1948); cf. C. A. 42, 2672.] 


The lipoids in the spinal fluid in pernicious aneomia are increased, especially the 
phospholipides, free, and esterified cholesterol. The neurological symptoms 
coincide with high phospholipide values. As the clinical picture improves with 
liver therapy, the level of all lipoidal constituents drops. Glossitis and gastric 
acidity also show parallel improvement. The blood lipoids behave differently in 
that during the reticulocyte response the phospholipides and cholesterol increase, 
while the total lipide content decreases. The various lipoid constituents show no 
parallelism in the blood or in the spinal fluid. A. E. MEYER (Chem. Abstr.). 

d 


Diagnostic Value of Comparative Examination of Spinal Fluid Composition at Various 
Heights of the Subarachnoidal Space. Mandel’boim, A. B. (Molotov Med. Inst., 
Alma-Ata). [Byull. Eksptl. Biol. Med., 24, 359-64 (1948).] 


A considerable increase of protein and positive globulin test are characteristic 
for tubercular spondylitis, sarcomatosis of the spinal] cord sheath, and extra-medul- 
lary tumors. Accumulation of Ca in the lumbar fluid is observed in intra- and 
extramedullary tumors, sarcomatosis of the brain sheath and tubercular spondv- 
litis. The same ailments also lead to lowered sugar level in the lumbar fluid ` the 
first two diseases also are characterized by increased lipoid level in the lumbar 
fluid. In all cases the Wassermann test is negative in both suboccipital and 
lumbar punctures. G. M. KosoLaporF (Chem. Abstr.). 


Protein Content of the Spinal Fluid in Spinal Subarachnoid Block: A Report on 
838 Double Punctures. Wagner, Frederik F. (Sevafimer-Lasarett, Stock- 
holm, Sweden). [Acta Psychiatrica et Neurolog., 22, 283-301 (1947).] 


Spinal fluid proteins were determined by Bisgaard’s HNO, method. There 
was no definite correlation between hyperalbuminosis and hydrodynamic black, but 
the parallelism was better in cases of intermedullary tumors, neurinomas and extra- 
dural tumors than of meningiomas and compressive processes. The protein of the 
lumbar fluid was more often increased than that of the cisternal, but there was no 
special significance to the ratio of the lumbar to cisternal protein. 

H. L. Witiiams (Chem. Abstr.). 


The Influence of the Blast Wave on the Biochemical Ingredients of the Blood and 
Cerebrospinal Fluid. Kometiant, P. A. [Trans. J. Berttashvilt Phystei. 
Inst., 6, 115~36 (1945); Biol. Abstracts, 21, 807 (1947).] 


An analysis was made of physical and chemical changes evoked by the blast 
wave in the blood and cerebrospinal fluid of dogs. Only slight changes were ob- 
served in the electrolyte content of serum and cerebrospinal fluid. The sugar 
content of these fluids, however, increases immediately after the blast. Hvper- 
glycemia continues for 5-15 days. Alkalireserve and O capacity of blood decrease. 
Protein content and viscosity of plasma undergo no change or are altered only 
slightly. The chemical structure of oxvhemoglobin in erythrocytes does not 
change. M. F. R. (Chem. Abstr.). 


Histochemical Demonstration of the Presence of Choline in Nerve Endings. Coujard. 
R. (Univ. Paris). (Compt. rend. soc. biol., 142, 15-16 (1948).] 

Tissue sections are treated with Reinecke reagent, then washed. Choline is 
precipitated as a pink compound, which is difficult to see under an ordinary micro- 
scope although it photographs well. The crystals are birefringent, and are readily 
seen with a polarizing microscope. L. E. Gitson (Chem. Abstr.). 


j 
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Effect of Convulsant and Anticonvulsant Agents on Acetylcholine Metabolism (Activity 
of Choline Acetylase, Cholinesterase) and on Sensitivity to Acetylcholine of 
Effector Organs. Torda, Clava, and Wolff, Harold G. (Cornell. Univ. Med. 
Coll., New York, N.Y.). [Am. J. Physiol., 151, 345-54 (1947).] 


Metrazole and picrotoxin increased acetylcholine synthesis; NaBr and tri- 
methadione did not modify it, and scilliroside, digitoxin, camphor, morphine, 
strychnine, the barbiturates, and hydantoin and its derivatives decreased. Strych- 
nine, morphine, scillfroside, metrazole, picrotoxin, and methylphenylethylhydan- 
toin decreased the activity of cholinesterase; NaBr increased it. The acetyl- 
choline sensitivity of striated muscle, used as an indicator of the acetylcholine 
sensitivity of effector organs in the cholinergic system, increased in the presence of 
metrazole, picrotoxin, morphine, and to a small extent in the presence of pheno- 
barbital, diallylmalonylurea and Na isoamylethylbarbiturate ; the acetylcholine 
sensitivity was not modified in the presence of trimethadione, Na barbital, and 
digitoxin, and was decreased in the presence of the other substances. The K 
sensitivity of striated muscle usually increased in the presence of lower con- 
centrations of the substances used, and often decreased in the presence of higher 
concentrations. Although an accumulation of acetvicholine may precipitate con- 
vulsions, it is not the primary factor in their induction. 

| E. D. WALTER (Chem. Abstr.). 


Action of Acetylcholine on the Peripheral Mechanisms which Support the Tone of the 
Blood Vessels. Rassalova, V. P. (Med. Inst. Frunze, Russia). [Byuli. 
Eksptl. Biol. Med., 24, 95-7 (1947).] 


In experiments with dogs (under morphine narcosis, 0:05 gm./kgm.) and cats 
(urethan narcosis 1 gm./kgm.) in which a rapid intra-arterial injection of 3—10 c.c. 
20 per cent. NaCl is made to raise the blood pressure, followed by o-8—1 mgm. /kgm. 
eserine intravenously, then 4-8 minutes later by acetylcholine intravenously 
(0-00002—0-00005 gm./kgm.), there was observed either complete disappearance or 
great diminution of the pressor response to the NaCl. Eserine alone did not have 
this property. NaClinjection after acetylcholine administration is very feebly ex- 
pressed and has only an extremely short duration. Acetylcholine, therefore, has 
a specific depressing action on the pressor reaction of blood vessels to irritation by 
certain chemical reagents; the effect may be described as a paralysis of the peri- 
pheral mechanisms which maintain the tone of the vessels. 

G. M. Koso.Laporr (Chem. Abstr.). 


Pharmacology and Biochemistry of Acetylcholine. Fuortes, Michelangelo G. F. (Univ. 
Torino, Italy), and Torre, Michele. (Riv. patol. nervosa e mentale, 60, 352-73 
(1942).] 

After a review of pharmacology and biology data on acetylcholine (I), results 
are reported on experiments concerning the effect of (I) injections on the arterial 
pressure of dogs under barbituric narcosis, especially with regard to the intra- 
muscular administration of (I). It was found that, under these circumstances, the 
action of (I) is not transient, but it lasts, on an average, 40 minutes (average intra- 
muscular dose 5 mgm. per kgm. body weight). 

C. SCANDURA (Chem. Abstr.). 


Elimination of Action of Acetylcholine on Central Nervous System by Atropine. 
Babskii, E.B. [Doklady Akad. Nauk S.S.S.R., 59, 613-16 (1948).] 


After atropinization the electric activity remains, but acetylcholine effect is 
eliminated. This argues against theories of acetylcholine action in manifestation 
of electric activity which have arisen recently. Dogs, given morphine (0-03 gm. / 
kgm.), then ether narcosis, were trepanized and the chronaxia of the motor zone of 
the cortex was determined, using non-polarizing point Ag electrode ; after establish- 
ment of the base-level, acetylcholine (25-100 y/kgm.) was introduced; this was 
then followed by atropine (0-4 mgm. /kgm.), and the effect on chronaxia was deter- 
mined as usual The results are given graphically. Similar experiments were 
also run on the visual brain segments of the frog. 

G. M. Koso._aporF (Chem. Abstr.). 


526 BIBLIOGRAPHY AND EPITOME. [April, 


The Effect of Acetylcholine on the Heart: An Electro-cardiographic Study in the Dog. 
Wilburne, M., Schlichter, J. G., and Simon, A. J. (Michael Reese Hosp., 
Chicago). [Arch. intern. pharmacodynamtie, 76, 63—71 (1948).! 


Injection of acetylcholine into dogs caused a depression of the P-Q segment, 
of the S-T segment, a large T-wave, A-V block, and a long delay in the appearance 
of ventricular escape. This suggests direct action of acetylcholine on the ventricle. 
Auricular fibrillation also occurred. M. L. C. BERNHEIM (Chem. Abstr.). 


High Serum-acetylcholine Concentrations in Pernicious Anemia and Their Reduction 
by Effective Therapy. Davis, John E. (Univ. of Arkansas School of Med., 
Little Rock). [Am. J. Digestive Diseases, 15, 52-5 (1948); cf. C. A., 41, 
2803¢.] 


The acetylcholine content of normal human serum was found to be 6-6 to 8-2 
per cent. by biological tests. Five patients with pernicious anemia had 15 to 3 Se Ke 
per cent. These values returned to normal when pteroylglutamic acid or liver 
extract was administered. W. E. CORNATZER (Chem. Abstr.). 


Effect of Creatine Phosphate and Its Decomposition Products on the Acetylcholine 
Muscle Contraction. Minaev, P. F. (Acad. Med. Sci., Moscow). [Byuill. 
Ekspil. Biol. Med., 24, 290-2 (1947); cf. C. A., 41, 5206d.) 


In experiments with frog stomach muscle it was shown that while immersion 
in I : I,000—I : 100,000 solutions of creatine phosphate does not produce contraction, 
subsequent immersion into acetylcholine solution gives considerably more pro- 
nounced contraction than in controls; at 1 : 10,000 concentration the sensitizing effect 
was maximum (36 per cent. increase). In a series of experiments with immersion 
in mixed solutions containing 1 x 10-*-2 x 10-7 acetylcholine and the following 
substances listed below, the increased contractile activity is given in per cent. over 
control figures: Creatinephosphate (1 x roi 16 per cent.; creatine (1 >= 107') 
o per cent. ; Na pyrophosphate and orthophosphate (1 x 10~‘)o per cent. ; creatine 
and Na pyrophosphate simultaneously 14 per cent.; creatine and orthophosphate 
simultaneously 9-6 per cent. G. M. KosoLaporFF (Chem. Abstr.}. 


Estimation of Acetylcholine Content of Nervous Tissue. Hobbiger, E. ong Werner,C. 
(Univ. Wien, Austria). [Arch. intern. pharmacodynamie, 76, 117-31 (1948}.. 


After freezing various parts of the frog central nervous system with liquid air. 
only 1/15 of the usual amount of free acetylcholine and 2/5 of the bound acetyl- 
choline is found. This is due to loss accompanying thawing before eserine inhibits 
the esterase. Perfusion with eserine before grinding the tissue increases the yield 
of free acetylcholine 2 y/gm. M. L. C. BERNHEIM (Chem. Abstr.). 


Role of Acetylcholine in the Activity of Sensori-motor and Suppressor Areas of the 
Cortex. Beckett, Sibyl, and Gellhorn, E. (Univ. of Minnesota, Minneapolis). 
[Am. J. Physiol., 153, 113-20 (1948).} 


The topical application of acetylcholine, eserine and cholinesterase prepared 
from pancreas of dogs exerts the following effects on the cortex of the brain in cats 
and monkeys: Eserine with acetylcholine stimulates suppressor areas as indicated 
by temporary suppression or diminution of cortical electric activity, and by tem- 
porary elimination of the responsiveness of the motor cortex to electric stimulation 
as recorded by electromyograms. These substances also increase the responsive- 
ness of the cortex to afferent stimuli as indicated by electrocorticograms. Cholin- 
esterase diminishes cortical activity and the responsiveness to afferent stimuli. 
Acetylcholine is linked up with the process of excitation in motor, sensory and 
suppressor neurons on the cortex. E. D. WALTER (Chem. Abstr.). 


Acetylcholine Antagonists ` A Comparison of their Action in Different Tissues. Eito, 
F. Javier de (Dept. Pharmacol., Oxford). (Brit. J. Pharmacol., 3, 108-12 
(1948).] 

The relative local anesthetic potency, taking I as the value of procaine (I), tor 
the compounds tested was: Cocaine (II) za, amethocaine (III) 8'0, nupercaine 
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(IV) 10o, quinidine (V) 1'5, trasentin--6H (VI) ro and atropine (VII) os, All 
7 compounds diminished the action of acetylcholine (VIII) on the frog rectus in a 
suitable concentration. (VI and (VII) in low concentration increased the action 
of (VIII). The potency of the compounds on the rectus in relation to one another 
is in the same order as their local anesthetic potency, but (VI) is much more 
potent on the frog rectus than as a local anesthetic. All 7 compounds diminished 
the stimulant action of (VIII) on the rabbit intestine ; (II) and (III) had the same 
activity as (I), (IV) was 4 times, (V) 6 times, (VI) 1,500 times and (VII) 3,000 times 
as active as (I). (I), (V), (VI) and (VII) depress the action of (VIII) on the heart, 
(II) is without action, and (III) and (IV) augment the action of (VIII) on the 
heart. All abolish the constrictor effect of (VIII) in the blood vessels of the rabbit's 
ear, (I), (III) and (IV) having the same activity, (V) weaker, (II), (VI) and (VII) 
stronger than (I). H. O. SINGHER (Chem. Abstr.). 


Effects of Acetylcholine, Adrenaline, and their Antagonists (Atropine, Yohimbine) on 
Nerve Excitability in Rats. Chauchard, B., Chauchard, P.,and Mazoué, Hen- 
riette (Ecole pratique hautes-études, Paris). (Compt. rend. soc. biol., 142, 
131-2 (1948).] 
Effects on chronaxia are discussed. L. E. Gitson (Chem. Abstr.). 


Cholinesterase Kinetics in the Living Animals. Fuortes, Michelangelo G. F. (Univ. 
Torino, Italy) and Torre, Michele. [Riv. patol. nervosa e mentale, 60, 374- 
80 (1942).] 

Considering the time of action of intramuscularly injected acetylcholine and 
the permanence of the substance in the organism at least for the whole period of 
action, the authors conclude that the cholinesterase activity in vivo is much lower 
than that which has been found for tissue extracts. Acetylcholine duration in the 
organism is related to the quantity introduced and to the concentration achieved 
in the circulation. Therefore, ‘‘ units of cholinesterase capacity ” in vivo cannot 
be considered without relating capacity to the concentration of the initial substrate, 
and, on the other hand, results in vitro cannot be referred immediately to the living 
animal. C. SCANDURA (Chem. Abstr.). 


Effect of Acetylcholine and of Inactivators of Cholinesterase on the Spontaneous Elec- 
trical Activity of Frog Nerve Centers. Artem’ev, V. V., and Babski, E. B. 
[Doklady Akad. Nauk S.S.S.P., 59, 393-6 (1948).] 


Electric potentials of the visual sections of frog brain were examined either on 
animals with intact circulation and destroyed spinal cord, or on isolated heads. 
The active electrode was placed on the brain section, while the ground electrode 
was placed at brain section on the level of the smell centers; the potentials were 
examined by an oscillograph. The results are given graphically. Action of acetyl- 
choline or its inactivators (eserine or prostigmine) was studied by application of 
suitably moistened filter-paper to the sight centers. Acetylcholine, without pre- 
eserinization, was used at I x fott x 10-5; eserine was used at 2 x 10-5 
2°5 X Io-*; prostigmine at I x 10-*-2 x 1o-*. Acetylcholine alone shows its 
effect only at 1 x 10-*1 x 10-5 concentration and is manifested by increased 
amplitude of all oscillations. In combined acetylcholine-eserine application the 
effect starts at much lower level; at 1o-® acetylcholine enhances the oscillations ; 
at higher concentrations the effect is decreased, and occasionally is absent entirely. 
Eserine and prostigmine (1-2 x 1075) enhance activity if the normal levels are 
fairly low; at high normal activity they have a suppressing effect. Acetylcholine 
thus acts as a regulator of activity level of the nerve center which liberates it. 

G. M. KosovaporrF (Chem. Abstr.). 


Structure of Cholinesterases. II. Further Studies on the Electrophoretic Behavior of 
the Esterase in Horse Serum. Werner, G., and Kraupp, O. (Univ. Wien, 
Austria). [Arch. intern. pharmacodynamie, 76, I-12 (1948); cf. preceding 
abstract.] 

From the activity of the enzyme concentrated at either anode or cathode, depend- 
ing on the pH, it is concluded that it consists of two factors, which can be partially 
separated. 


í 
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III. The Dissociation Constant of the: Enzyme in Horse Serum. Kraupp, O., and 
Werner, G. [Ibid., 13—24.] 
By dilution of serum at various temperatures the existence of two enzymes with 
different dissociation constants is indicated. 
M. L. C. BERNHEIM (Chem. Abstr.). 


The Structure of Cholinesterase in Horse Serum. Kraupp, 1. O., and Werner, G. 
(Univ. Wien, Austria). [Arch. intern. pharmacodynamie, 75, 288-306 (1948).] 


The intact enzyme has an isoelectric point at 5'2. It can be partially separated 
into a component having an active acid group with a pH about Go, and another 
having an isoelectric point between pH 3'0 and eo 

M. L. C. BERNHEIM (Chem. Abstr.). 


A New Type of Cholinesterase. Zeller, E A. (Univ. Basel, Switz.). (Helv. Physiol. 
et Pharmacol. Acta, 6, C36—7 (1948) (în German).] 


Cobra venom hydrolyzes acetylcholine and Et chloroacetate, singly or both 
together in the same solution. Both actions are inhibited by physostigmine, and 
the same enzyme is responsible for both actions. This is a new type of cholin- 
esterase. Viper venom does not hydrolyze acetylcholine. 

L. E. Gesong (Chem. Abstr.). 


Preparation of True Cholinesterase. Scheiner, H. (Conservatoire arts et metiers, 
Paris). [Compt. rend. soc. biol., 142, 36-7 (1948).] 


Blood corpuscles are washed 3 times with oo per cent. NaCl solution, then 
hemolyzed with 5 volumes of distilled water. The stromata are removed by 
centrifuging, and dilute HCl is added to the clear red solution to a final concentra- 
tion of approximately o‘o1 N. The precipitate, which contains 95 per cent. of the 
original cholinesterase activity, is washed with successive portions of distilled water, 
centrifuging each time, until hemoglobin is removed. The residue, still containing 
70-75 per cent. of the original enzyme activity, is dissolved by adding just sufficient 
I per cent. NaHCO, solution, then diluted as desired. At pH 8'o-8'6 the enzyme 
is not adsorbed from solution by fuller’s earth or kaolin ; at pH 6-7 it is adsorbed 
by kaolin. Upon elution from kaolin by dilute alkali only 20 per cent. is recovered. 
In oe per cent NaHCO, solution the cholinesterase is completely inactivated bv 
heating 3 minutes at 65°, and 20 per cent. destroyed in 30 minutes at 55°. 

L. E. Gitson (Chem. Abstr.). 


Cholinesterase. (1) A New Method of Calculating Enzymic Activity. Arragon, G., 
and Sala, E. (Etablissement Roussel, Parts). [Bull. soc. chim. biol., 30, 44-50 
(1948).1 

The usual methods of measuring chohnesterase activity are quite arbitrary. It 
should be more logical to express the activity in terms of the initial velocity as the 
angular coefficient of the tangent to the hydrolysis curve at its origin. This factor 
is independent of the concentration of the substrate and directly proportional to 
the concentration of enzyme. Examples and experimental data are given. The 
authors propose as a unit the quantity of cholinesterase necessary to make the 

angular coefficient of the tangent to the hydrolysis curve at its origin equal to 1, 

when the acetylcholine hvdrolyzed is expressed in mgm. and the time in minutes. 


(2) Extraction from red corpuscles. Arragon, G., and Sala, E. (Etablissement Roussel, 
Paris). [Ibid., 51-4.] : 

Low temperatures are used throughout. The corpuscles are washed 4 times 
with oo per cent. NaCl solution, then hemolvzed with distilled water saturated 
with CHCl,. The solution is clarified by centrifuging, then a little diatomaceous 
earth is added, the pH is adjusted to 5°2-5°3 with HCl to precipitate the cholin- 
esterase and the mixture is centrifuged. The sediment is washed 3 times with dis- 
tilled water acidified to pH 5°3 with HCl. The enzyme is eluted from the washed 
residue with 4 successive portions of dilute NH,OH of pH 8'0-8'2. The eluate 


"ter? 
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contains 80-90 per cent. of the original activity. This crude preparation is further 
purified by adsorption on Ca,(PO,), at pH 5.4 and elution with several portions 
of dilute NH,OH of pH 8'2. The resulting dilute solution can be concentrated 
in vacuo at 37° and pH 7'4 with very little loss of enzyme activity. 

L. E. GiıLson (Chem. Abstr.). 


Investigation of Cholinesterase in Human Blood Serums. Brecht, Karl (Univ. 
Tubigen, Ger.). [Deut. med. Wochschr., 72, 445-9 (1947).] 


With a titration method based on the splitting of acetylcholine (I) by the cholin- 
esterase (II) of blood at pH 8'4 and body temperature (37-38°), Brecht found a 
300 per cent. variation in (II) in healthy men and women with a variation of 
50 per cent. in the most common range. Muscle activity increased the (II) in blood 
as a counter-action to increased (I) formation. The (II) values in 2 cases of 
myotonia were relatively high, and in one case of myasthenia gravis (II) was 
low, but within the extreme ranges of values for healthy individuals. 

GEORGE K. Davis (Chem. Abstr.). 


The Influence of Local Disturbances of the Blood System on Blood Cholinesterase. 
Schummelfeder, Norbert (Univ. Greifswald, Ger) [Klin. Wochschr., 24/25, 
113-15 (1946).] 

The effect of burning and freezing of the extremities on serum cholinesterase (I) 
activity of dogs was determined. (I) activity increased with each treatment, but 
values decreased when burning ceased and increased when freezing was discon- 
tinued. The latter effect is explained on the basis that the full effect of freezing 
does not occur until thawing begins. In the case of complete circulatory collapse 
from burning, (I) activity continued to increase. Results for whole blood were not 
clear. James F. Hoce (Chem. Abstr.). 


Changes in Serum Cholinesterase Activity in Anaphylaxia. Heim, Fritz (Univ. 
Marburg, Ger.). [Klin. Wochschr., 24/25, 115—16 (1946).] 


Serum cholinesterase activity of sensitized guinea-pigs was determined before 
and after release of shock. Activity was increased at 20 minutes after release of 
shock, but was decreased at 1 hour. After 2 hours inhibition was 15 per cent. 
Separate experiments showed that the shock liberated enough histamine (a con- 
centration of 1 : 53,600 completely inhibited human serum cholinesterase activity) 
to explain the decreased activity. James F. Hogg (Chem. Abstr.). 


Effects of Anticholinesterases on Direct and Indirect Stimulation of Striated Muscle. 
Lowe, Charles R., and Gesell, Robert (Univ. of Michigan, Ann Arbor). jAm. 
J. Physiol., 153, 355-63 (1948).] 

A comparative study of the action of several anticholinesterases on muscle 
and nerve-muscle preparations of the frog was made: Physostigmine sulfate, pro- 
stigminemethvlsulfate, diisopropyl fluophosphate (DFP), COs;, and strychnine 
sulfate. All were dissolved in Ringer-Locke solution in various concentrations. 
There was a diminution of response of the muscle to stimulation with each cholin- 
esterase. l E. D. WALTER (Chem. Abstr.). 


Action of Adrenaline on Cholinesterase Activity.’ Belenkov, N. Yu (Acad. Med. Sci., 
Leningrad). [Fiztol. Zhur. (J. Physiol.), 34, 223-7 (1948). 

Action of adrenaline on cholinesterase activity in the brain of Rana temporaria 
was studied ¿n vitro; the test object was the rectus abdominis muscle of the frog. 
Adrenaline in 10-?7—10-® concentration hinders the cholinesterase activity ; weaker 
solutions (10-*—-107!°) do not affect the extent of the response to acetylcholine (10-8 
10-7) of uneserinized transversely striped muscle ; higher concentrations of adrena- 
line (10-*-10-’) gave an increased response in 53 per cent. of cases, a decreased 
response in 21 per cent. of cases, and no effect in 16 per cent. The concentrations 
are given in gm. per ml. of the solution used for the immersions. 

G. M. KosoLaporF (Chem. Abstr.). 
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2. Pharmacology and Treatment. 


‘* Pellagragenic’’ Inactivity of 3-Indoleacetic Acid in the Rat. Rosen, F., and Periz- 
weig, Wm. A. (Duke Univ., Durham, N. Carolina). [Arch. Biochem., 15, 
III~-14 (1947).] . 

3-Indoleacetic acid administered over prolonged periods to growing rats main- 
tained on a low-protein, low-niacin diet failed to retard growth, impair food utiliza- 


tion, or produce any discernible reduction in the tryptophan-niacin transformation. 
VERNON L. FRAMPTON (Chem. Abstr.). 


Calcium Content of Brain and Muscle Tissues in Narcosis. Meglirsku, P. P., and 
Zinov'eva, M.T. (1st Med. Inst., Leningrad). (Byull. Eksptl. Biol. Med., 12, 
264-7 (1941); cf. C. A., 41, 6613¢4).] 

The Ca contents of brain and muscle of guinea-pigs and rats were determined 
in the normal state and following 30 minutes Et.O narcosis. The brain tissues were 
freed of blood before analysis by bleeding with a canule in the aorta, followed by 
washing with physiol. solution. In normal guinea-pig brain Ca varied from 17°7 
to 32°52 mgm. per cent. and 24°8 to 124'05 mgm. per cent. respectively, after 
Et,O narcosis. Rat brains showed a similar increase of Ca, from 37°82 mgm. per. 
cent. average in the normal state, to 60°36 mgm. per cent. in the narcotic state. 
Muscle tissue also increased its Ca content in narcosis from 37°68 mgm. per cent. 
normal to Goor mgm. per cent. in the narcotic state. 

` G. M. KosoLaroFrF (Chem. Abstr.). 
Blood-Sugar Values in Poisoning with Hypnotics. Colldahl, Helge (Univ. Clinic 
Lund, Sweden). [Acta Med. Scand., 129, 257-63 (1947)-j 


In some persons poisoned with hypnotics the blood-sugar level is low, although 
the usual hypoglucemic symptoms are not manifested because of the unconscious 
state. It is suggested that the administration of glucose is of great therapeutic 
importance. S. Morcutis (Chem. Abstr.). 


Ability of Ditsopropyl Fluophosphonate (DFP) to Produce Antidromic Activity in 
Motor Nerves. Masland, Richard L. (Univ. of Pennsylvania, Philadelphia). 
[Proc. Soc. Exptl. Biol. Med., 66, 544-5 (1947).] 


In cats DFP produced effects similar to those of eserine and neostigmine, pre- 
sumably by inhibiting cholinesterase activity. L. E. Gitson (Chem. Abstr.). 


Effect of Various Anesthetics and Decerebration on the Stimulating Action of Carbon 
Dioxide on Respiration in Cats. Wang, S. C., and Nims, L. F. (Yale Univ.). 
LJ. Pharmacol. Exptl. Therap., 92, 187-95 (1948).] 


Methods are described. The control ventilation and the sensitivity of the 
respiratory system to increased CQO, are not appreciably altered by urethan (1 gm.; 
kgm. intraperitoneally) or by midbrain decerebration. Nembutal (35 mgm. /kgm. 
intraperitoneally) or chloralose (75 mgm. /kgm. intravenously) markedly depresses 
the contro] respiration and the respiratory response to increased CO, in the inspired 
air. L. E. Gitson (Chem. Abstr.). 


An Electro-encephalographic Analysis of the Action of Amidone, Morphine asd 
Strychnine on the Central Nervous System. Leimdorfer, A. (Univ. of Illinois, 
Coll. of Med., Chicago). (Arch. intern. pharmacodynamie, 76, 153—062 (1943). 
The electro-encephalogram of the parietal and occipital lobes was determined 
in cats. Amidone-HCl (methadon) (3 mgm. /kgm.) injected intravenously produces 
transitory diphasic spikes alternating with decreased voltage. Doses of 18 mgm. | 
kgm. produce transitory high-voltage high-frequency discharges,,and 22°5 mym.! 
kgm. abolishes all electric activity. Morphine sulfate (5 mgm./kgm.) administered 
subcutaneously produces a slight increase in the frequency, 40 mgm. /kgm. intra- 
venously causes a decrease in frequency, and another 40 mgm./kgm. abolishes 
electric activity. Strychnine (o-5 mgm.jkgm.) by either route causes diphasic 
spikes in tne spinal cord which are independent of those in the brain. Inthe mouse, 
elevation of the tail is a normal reflex stimulated by the three drugs at different 
loci in the central nervous system. M. L. C. BERNHEIM (Chem, Abstr.). 
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Pain and Euphoria. Pharmacological Advances. Wolff, P.O. [Ciencia e invest. 
(Buenos Aires), 4, 186-98 (1948).] 

The pharmacology of metopon (methyldihydromorphinone), amidone (6-di- 
methylamino-4,4-diphenyl-3-heptanone) and synhexy] (1-hydroxy-3-n-hexy]-6,6,9- 
trimethyl-7,8,-9, 10-tetrahydro-6-dibenzopyrane) is reviewed. 

H. H. Szmant (Chem. Abstr.). 


Mechanism of the Hypochloremia from Barbiturate Narcosis in Mussels. Florkin, 
Marcel, and Douin, Jean (Univ. Liége, Belg.). [Bull. soc. roy. sci, Liége, 12, 
596-8 (1943).] 

Blood Cl was measured at intervals after the injection of veronal Na. A 
decrease in Cl was observed when the mussels were kept in water, but not when 
they were maintained in a humid atmosphere after injection. It was concluded 
that the observed hypochloremia was the result of simple diffusion into the external 
medium. FRED. H. SNYDER (Chem. Abstr.). 


Neuro-muscular Block by Pilocarpine. Coppée, G. [Bull. soc. roy. sci. Liége, 12, 
468-70 (1943).] 

The action of pilocarpine (I) was studied on isolated nerve-muscle preparations 
of the frog. Neuro-muscular transmission is blocked by (I) at a concentration of 
I: 1,000. The effect of (I) is increased rather than antagonized by atropine. 
Guanidine and veratrine counteract (I). Chemical excitability of muscle is not 


greatly modified by (I), the muscle retaining its sensitivity to K ions and to acetyl- 
choline. . FRED. H. SYNDER (Chem. Abstr.). 


Physiological Action of Parpanite and Curare Based on Self-experimentation. Heu- 
scher, J. E., and Schoelly, M. L. (Univ. Basel, Switz.). [Schwetz. med. 
Wochschr., 78, 509-12 (1948).] 

Intravenous injection of 12 mgm. of parpanite (I) produces after 2 minutes a 
slight haziness of vision. After 6 minutes there is hoarseness of voice, sensation 
of heat, reddening of the face, acceleration of pulse, palpitation and slight nausea. 
There is disturbance of voluntary breath control, and some difficulty in concentrat- 
ing and in speaking. After 9 minutes there is a partial return toward normal. 
But after 13 minutes there is again accelerated pulse,.irregular breathing, clouded 
vision and nausea. There is then improvement up to the 19th minute, when tachy- 
cardia and nausea appear. Following this there is general improvement, but 
complete return to normal only at the end of 2 hours. Parpanite is not suitable for 
electro-shock preliminary treatment. The action of (I) is upon several different 
parts of the nervous system, the peripheral, central and vagus systems. The mus- 
cular weakness produced by (I) responds only slightly to prostigmine. This differs 
from the action of curare (II), which acts on the striated fibers. Under the action 
of (II) a definite fatigue of the muscles results from repeated stimulation, but there 
is no total exhaustion as in the case of myasthenia gravis (III). Since (II) acts on 
the surface of the muscle this can be explained by supposing that in (III) there is a 
decrease in acetylcholine (IV), while under the action of (II) a normal amount of 
(IV) is present, but is acting on a smaller sensitive surface. The maximum action 
of (II) is reached in the 5-7 minutes after injection regardless of the size of the dose, 
but the duration is dependent on the dosage. H. O. SINGHER (Chem. Abstr.). 


Effect of Cardiazole, Camphor, and Insulin on the Bioelectric Activity of the Cortex ` 
and Subcortical Formations of the Large Brain. Lisitsa, F. M., Sarkisov, 
S. A., and Sereiskit, M. Ya. (Brain Inst., Moscow). (Byull. Eksptl. Biol. 
Med., 23, 262-7 (1947).] 

The effect of convulsants and insulin on bioelectric activity of frog brain was 
recorded by means of a Simons oscillograph with 3- and 4-stage amplification ; 
subsequent changes in bioelectric action were related to various brain structures. 
Cardiazole or camphor produces a 4-phase action; after a short latent period in 
which all biocurrents are somewhat inhibited, a phase of wave discharges of greater 
amplitude occurs which corresponds to that characteristic for epileptic seizures. 
These waves originate in and are discharged principally by the cortex, but earlier 
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and more intense discharges appear in the hypothalamus as compared with cortical 
activity. However, simultaneously with the biocurrent from cortex and hypo- 
thalamus, a discharge is observed in subcortical regions. At the conclusion of the 
group of bioelectric discharges the biocurrents seem to be exhausted earlier in the 
cortex. In the 3rd, post-seizural phase a slow wave appears with individual dis- 
charges ; later (4th phase) bioelectric activity ceases. The changes characteristic 
of the 3rd and 4th phases are generated only in structures showing marked changes 
in potential (cortex). Itis possible to detect a separate discharge wave in the sub- 
cortical region by selective extinction of bioelectric activity in the cortex. Large 
doses (unspecified) of convulsants induce small differentiated bioelectric discharges 
in the cortex and subcortical regions, which begin and end in each structure simul- 
taneously ; sometimes a stage of rhythmic activity is set up analogous to that 
found in narconal narcosis. Insulin produced 5-phase bioelectric brain action. 
It sometimes caused an initial weak increase in «-wave amplitude in spontaneous 
activity and particularly in reponse to various stimuli followed by a similar weak 
depression in cortical activity. A rhythmic slow fluctuation in the occipital lobe 
is also observed in the 2nd phase; in the 3rd phase the a-waves almost disappear 
from the biocurrent of the cortex, and slow oscillations predominate. In the 3rd 
and 4th phases (absence of a-waves) the threshold of response to light and tactile 
stimuli rises. Tactile irritation of the skin or irradiation of the eye provokes wave 
dischargesin the subcortical region bioelectrically characteristic for epileptic seizure. 
Insulin sometimes provokes true epileptic attacks in the animals at this stage. 
In the 5th phase complete absence of bioelectric response to light and exteroceptor 
stimuli develops in both cortical and subcortical formations. The changes in bio- 
current described are closely. connected with a fall in blood sugar as much as 6o- 
53 mgm. per cent. Intravenous glucose gradually restores bioelectric actions to 
normal. H. J. OATFIELD (Chem. Abstr.). 


Action of Phenamine on Conditioned Motor Reflexes in Monkeys (Macaca lapunder). 
Voronin, L. G., and Shirkova, G. I. [Doklady Akad. Nauk S.S.S.R., 60, 
521-4 (1948).] 

Phenamine (synthetic sympathicotropic alkaloid) administered at 0°03—3 mgm. | 
kgm. levelin 50 mh of milk 40 minutes before the experiment, with a level movement 
by the monkey’s hand as the response mechanism, showed repression of conditioned 
reflexes at doses over 0°18 mgm. /kgm. and caused excitation in the animals. Since 
monkeys have a dead period in their conditioned reflex response in the middle of 
the night, experiments were also done in such a period; the drug removes the 
sleep condition, and in one specimen complete restoration of the reflex response 
was observed at 0'06 mgm. /kgm. level, i.e. 5 times less than in man. The drug 
used at low levels, 0°12 mgm., appears to be optimum for the species, i.e., con- 
siderably lower than for man. The repressive action of large doses lasts for 24-48 
hours. G. M. Koso.aporF (Chem. Abstr.). 


Curvare-like Action of Polymethylene Bis-quaternary Ammonium Salts. Barlow, 
R. B., and Ing, H. R. (Oxford Univ., Eng.). (Nature, 161, 718 (1948).: 
Tubocurarine chloride is a bis (tetrahydroisoquinoline) alkaloid containing 2 
quaternary N atoms, Its potency in blocking neuro-muscular transmission might 
be due in part to the presence of two cationic groups at some optimal distance apart. 
Salts prepared were polymethylene bis(trimethyl-) and_bis(triethylammonium) 
dibromides with chain lengths of from 2-5 and 7-13 C atoms. In the bistrimethy] 
series the C} member was about twice as active as the tetramethyl member. The 
" salts with C}, C, and C, were only feebly active, but there was a progressive rise in 
activity from C, to Cy. Activity remained constant from C, to C: and fell off 
slightly at Cı,- In the bistriethyl series activity rose steadily from C, to Ce 
None of these compounds was more than 40 per cent. as active as the tubocurarine 
chloride. Rose Boyarsky (Chem. Abstr.). 


Curare-like Action of Polymethylene Bis-quaternary Ammonium Salts. Paton, 
E. D. M., and Zaimis, E. J. (Natl. Inst. Med. Research, London). (Nature, 

161, 718-19 (1948).] 
In the rabbit head-drop test for neuro-muscular block the potency of straight- 
chain aliphatic «,w-bis-trimethylammonium iodides increased from the ethylene 
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derivative to the octamethylene derivative. The decamethylene derivative was 
most potent, ot mgm. per kgm. of the iodide being required to produce head-drop 
compared with 0'25 mgm. per kgm. of the d-tubocurarine chloride. The potency 
varied with the test object. Peculiarly, d-tubocurarine chloride was unaltered in 
potency when given after the bis-quaternary salts, but the converse was not true. 
Rose Boyarsky (Chem. Abstr.). 


Tetraethylpyrophosphate in Myasthenia Gravis. Burgen, A. S. V., Keele, C. A., and 
McAlpine, D. (Middlesex Hosp., London). (Lancet, 254, 519-21 (1948).| 

Tetraethylpyrophosphate (1) was an effective substitute for prostigmin (II) in 
3 patients with myasthenia gravis. In a single injection of os per cent. solution 
in propylene glycol, (I) was approximately half as potent as (II), but its effect 
persisted twice as long. It was more cumulative than (II), but less so than diiso- 
propyl fluorophosphate. When given by mouth, 1o mgm. of (I) was equivalent 
to 100-150 mgm. of (II). For oral administration a 2 per cent. or 5 per cent. 
solution in propylene glycol was diluted quickly with H:O to prevent rapid inacti- 
vation of the drug by HO. The oral maintenance dose of (I) ranged from 8 to 12 
mgm. daily, given in 2-3 doses. The side effects of (I) are similar to those of (II). 

B. R. Murray (Chem. Abstr.). 


Effects of Electroshock on the Concentration of Iron in the Blood Serum. Ferroni, A., 
and Indovina, I. (Univ. Catania, Sicily). (Boll. soc. ital. biol. sper., 23 
988-90 (1947).] 

In 24 mental patients the concentration of Fe in the blood serum usually de- 
creased after grand mal convulsions induced by electroshock, but increased when 
electroshock induced the petit mal type of response. W. M. S. (Chem. Abstr.). 


Stable After-effects of Electric-shock Therapy. III. Effect of the Electrically Induced 
Convulsion on Some Phases of Mineral Metabolism in Schizophrenics. Serezh- 
skii, M. Ya., and Lando, L. I. (Ministry Health, Moscow). (Byull. Ekspil. 
Biol. Med., 24, 355-9 (1948); cf. ibid., 23, 1 (1947).] 

Before the shock treatment the average blood levels in a variety of schizo- 
phrenics were: 3'4 inorganic P, 11'5 Ca, and 17'5 mgm. per cent. K. Immediately 
after the electric shock inorganic P rose by 18, Ca rose by 13 and K rose by 8'2 
per cent. One hour after the shock inorganic P fell somewhat below the normal 
level and K and Ca fluctuated considerably. After repeated shocks the results 
obtaues are indistinguishable from, the immediate after-effects of a single shock. 

G. M. KosoLaporF (Chem. Abstr.). 


Paralysis of Nerves by Weichigelit (o-Tritolyl Phosphate Intoxication). Elsaesser, 
K. H. [Deut. Gesundheitsw., 3, 168-70 (1948); Suddeut. Apoth.-Zig., 88, 
162 (1948).] 

Tritolyl phosphate, containing approximately 30 per cent. of the ortho isomer, 
is used in the production of Weichigelit. Cases of poisoning resulting from use 
of Weichigelit for shoes, bags and wrapping of food are described. o0-Tritoly]l 
phosphate can be eluted from the plastic and absorbed by the skin, causing nerve 
paralyses, especially in the extremities. EDWARD H. SHEERS (Chem. Abstr.). 


The Point of Attack of Morphine on the Respiratory Center. Fischlewitz, J., and 
Bucher, K. [(Experentia, 4, 196—7 (1948) (in German).] 

The brain stem of a rabbit was cut at about the middle of the pons. When 
morphine was applied to the caudal portion below the cut there was an increase 
in expiratory vagal reflexes. When it was applied above the cut area, nearer to 
the brain, or when it was given intraperitoneally, no augmentation of vagal reflexes 
was produced. The authors believe that the vagal reflex augmentation produced 
in normal animals by morphine is due to the action of morphine in removing an 
inhibiting effect located in the pons. C. RIEGEL (Chem. Abstr.). 


The Pain-alleviating Action of Cobra Venom. Gessner, O., and Demuth, W. (Univ. 
Halle, Halle a S., Ger.). [Med. Z. (1), 62 (1944); Chem. Zentr.(1), 142 
(1947).] 

Cobra venom was found to be less satisfactory than morphine as regards the 
reliability and the rapidity of the pain-alleviating action. Nevertheless, its use 


534 BIBLIOGRAPHY AND EPITOME. 


alone or in combination with analgesic substances of the pyramidone series is 
recommended in those cases in which morphine or other opiates cannot be used or 
are poorly tolerated. M. G. Moore (Chem. Abstr.). 


Penicillin in the Cerebrospinal Fluid following Parenteral Penicillin. Boger, Wm. P. 
Baker, Richard B., and Wilson, Wm. W. (Philadelphia General Hosp., Pa... 
[Proc. Soc. Exptl. Biol. Med., 68, 101-6 (1948).] 


Penicillin concentrations above 0-03 units/c.c. were found in human cerebro- 
spinal fluid following intermittent intramuscular injection of 100,000 units in 
aqueous solution. Caronamide increased the plasma levels of penicillin after doses 
of this size, and thereby increased the amount entering the cerebrospinal fluid. 
Caronamide itself entered the cerebrospinal fluid only at excessively high plasma 
concentrations (87—110 mgm. /c.c.). L. E. GiıLson (Chem. Abstr.). 


Effects of Amphetamine and Cocaine on Neuromuscular Function. Luco, J. V.. 
Eyzaguirre, C., and Perez, F. (Catholic Univ. of Chile, Santiago). (J. 
Pharmacol. Exptl. Therap., 93, 261-72 (1948).] 


Cats anesthetized with nembutal were used in studying the effect of ampheta- 
mine (benzedrine) and of cocaine on action potentials of A fibers, on neuromuscular 
transmission and on the a waves of the A fibers. Amphetamine had a defatiguing 
effect during low-frequency stimulation, but it acted as a depressant during high- 
frequency direct or indirect stimulation (i.e. during intense activity of the contrac- 
tile mechanism). It increased the response of denervated muscles to acetylcholine. 
It produced a contractile response in both normal and denervated skeletal muscles ; 
since this response was not accompanied by action potentials, it was a contracture. 
Amphetamine had a tachyphylactic effect on blood pressure, but not on muscular 
response. During indirect muscle stimulation, cocaine, like amphetamine, acted to 
increase or decrease response. The same effect was produced when a denervated 
or fully curarized muscle was directly stimulated. Increased response seemed to 
be related to the development of contraction fatigue. Cocaine in small doses 
increased the response of denervated muscles stimulated by acetylcholine ; large 
doses had a depressing effect. L. E. GiLson (Chem. Abstr.). 


The Effect of Glutamic Acid on the Behavior of the White Rat. Hamilton, Hughter! 
C., and Maher, Eileen B. (Temple Univ., Philadelphia, Pa., (J. Comp. 
Psychol., 40, 463-7 (1947).] 

The effect of a 275 mgm. supplement of glutamic acid to the regular daily diet 
of white rats was studied. The test animals showed greater activity during the 
exploring period, but no other superior behavior on the Maier 3-table ‘‘ reasoning ` 
test. E. R. NEwTon (Chem. Abstr.). 
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THE RESULTS OF A CLINICAL STUDY OF WAR-DAMAGED 
CHILDREN WHO ATTENDED THE CHILD GUIDANCE 
CLINIC, THE HOSPITAL FOR SICK CHILDREN, 
GREAT ORMOND STREET, LONDON. 


By CHARLOTTE J. CAREY-TREFZER, M.D. 
(Received 21 March, 1949.] 


PURPOSE. 


_ THE problem set for this paper was to find out how many children who 
attended the Child Guidance Clinic at the Hospital for Sick Children, Great 
Ormond Street, London, during and shortly after the war, showed nervous 
symptoms caused or aggravated by war experiences or war circumstances ; 
further, to follow up as many of these children as possible to get a picture of 
the prognosis of such disturbances. One of the main aspects was to investi- 
gate the possible relations between type of trauma, set-up of the child, type of 
disturbance and prognosis. 

Many authors writing during the war stressed the relative immunity of 
children to certain war experiences (Gillespie, Bodman and others) ; others, 
however, gave warning of possible after-effects (Freud, Isaacs, Bender). It 
was hoped that a follow-up would help to solve some of these problems, and 
give some indications bearing on the care of children in war-time. 

Although this paper cannot be of general statistical value, since the number 
of cases available was too small, a statistical evaluation within the group has 
been done to assess any significant differences between the completely cleared 
and the persisting cases, and the different factors represented in each group. 


PROCEDURE. | 
The basic material comprised the records available from the re-opening of 
the clinic in 1942 to the end of 1946. A few cases who attended after 1946 for 
the first time and were typical cases of war damage are also EES in the 
study. The follow-up was done in 1947-48. 
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The number of records seen and their distribution over the different years 
is shown in Table I. 


TABLE I. 
Year. Records seen. Cases with war damage. 
1942-43- 324 84, i.e. 25:9% 
1944 ; I7I , 29, Le, 16:9% 
1945 ; 268 , 31, i.e. TI-5% 
1946 - 440 . 59, Le. 137% 
Total . 1203 . 203 = 168% 
Cases after 1946 d 9 


—— 


212 


METHOD OF INVESTIGATION. 


Each record was read in full, and every case in which the war was mentioned 
in connection with the child’s disturbance was put on the follow-up list. 

A letter was then written to the mother or guardian of the child in which 
our research was shortly explained, and the person asked to co-operate by 
attending the clinic with the child at a given date. Where no reply was received 
the writer herself called at the given address. Where the family had moved 
we tried to trace it through the local authorities, or to get some report on the 
child through the school. As some of these children had already had a follow- 
up for some other reason, further endeavours to trace the family were not made. 

The following table shows the success of the follow-up: 


TABLE II. 
Cases with follow-up by investigator ; : f . 166 
„ previously followed-up . ; ; ; : , I8 
» Without follow-up : e ; i ; . 28 
Total. f i e , ; i ; s 212 


As far as possible the follow-up included : 

(1) Completion of the child’s history, bearing in mind the points of special 
interest for the study. 

(2) Re-examination of the child in one or more sessions. Where indicated 
the child was taken in a play-group for further observation, including tests. 

(3) School reports and reports from other clinics which some children had 
attended were also obtained. 


GENERAL REMARKS. 


As the clinic was re-opened in 1942, attendance between pre-war years 
and war-time was not attempted. But as the child population of London 
fluctuated so much during these years, any comparison of attendances with 
pre-war years would lack real value. 


z 
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It is interesting to see that towards the end of the war and after there ' 
still was a considerable number of new cases whose disturbances had been caused 
by the war. This may be partly explained by the fact that many of these 
children had only recently returned to London and could not have attended: 
our clinic before. Some of them had been seen at a Child Guidance Clinic 
while evacuated. The majority however attended for the first time when back. 
from evacuation, because it was only realized during the time of re-adaptation 
to peacetime conditions that the child was disturbed. In other cases the parents 
had realized before that something was wrong with the child, but they had not 
been able to make up their minds to seek expert help as long as their lives 
were unsettled by the hostilities. 

Most parents were very co-operative in the tollow-up: so were the children, 
some of whom had become adolescents, but willingly came to the children’s 
hospital again when told that we needed their help. 

The general impression when reading the records was that there had been 
no tendency either by the parents or by the social workers and psychiatrists 
to emphasize the war when taking the histories of the children. On the whole 
it was mentioned as little as possible. A few neurotic mothers tried to blame 
it; in one case for instance the psychiatrist writes: ‘‘ Mother blames the war ; 


I blame the mother.” But we shall see later that such a neurotic mother | 
who was herself upset by the war would aggravate her child’s reactions to war- 
experiences. 


The figure of 212 cases seems smaller than what one might have expected, | 
but it confirms the findings of other authors. The main problems even in 
war-time were those familiar pre-war problems, connected with the emotional 
development of the child. A child can stand a lot from the outside world as 
long as his fundamental needs are satisfied. On the other hand, our material 
shows definitely that some damage has been done and that many children still 
suffer from it. 


RESULTS OF THE INVESTIGATIONS. 


We may now proceed to analyse some results of the investigations. The 
following tables will give a basis for the discussion. Most children showed ` 
several symptoms and were disturbed by more than one war-experience, which 
is why the sum of experiences and symptoms, given in the following tables, 
add up to more than 212. 


TABLE III.—Experiences Found to have Created or Contributed to Nervous 


Disturbances. 
Experience, Cases, . % of 212. 
Air raids (actual bombing, sirens, planes, shelter-life) II7 ; 551 
Evacuation . e d 69 ; KEE? 
Change in family life . ; e ; ; 79 : 37:2 
Loss of schooling . ; ; ; : : 20 : 9'4 


Housing problem . ; i e ; 32 ‘ 15-0 
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TABLE IV.—Disturbances Found, A: (or Aggravated. 


Disturbance. Cases. % of 212. 

Behaviour deviations : 151 71-2 

More aggressive 63 

More inhibited . 69 

Generally nervous. 19 Fa 
Fears, general anxiety 118 e 55-I 
Sleep disturbances 42 ; 19-8 
Enuresis 36 ; 16-9 
Encopresis 18 : 8-4 
Stammer I5 ; 7:9 
Tics 2I ; OO 


Other psychosomatic symptoms (asthma, vomiting, 


diarrhoea, fits, heart attacks) 


30 ; 14-1 


School difficulties . 65 : 30-6 
Delinquencies IQ e 8-9 
Onset of psychosis I ; O-4 
TABLE V. 
The children affected : 
Boys 129 ‘ 60:9°%, of 212 cases. 
Girls e 83 i 39:1% ae 
Previously nervous . 142 ; 66:9% 2 
Nervous parent II4 A 53:7% D 
Nervous mother go . i.e. 75-0% of nervous parent. 
Age of child : 
Under 5 when first damaged 125 58-9% of 212 cases. 


5 when first evacuated 


29 


Intelligence ` 146 children tested 
I.Q. over ro 


44 e 603:7% of the evacuated 
children. 


47 : 31:9% of tested children. 


under go . 18 ; 12:3% i 
de EA 73 . 50:0% nu » 
M.D. 8 : 5:4% S sy 
l TABLE VI. 
State of child at follow-up : 184 cases. 
Cleared ; i ‘ 38 20:6% 


Improved . e e 87 
Persisting . : : 59 


Psychotherapy (6and more 67 
consecutive sessions) ` 


47:3% (plus 11 improved without 
follow-up). 

32:1% (plus 17 persisting without 
follow-up). 

320% of 212 cases. 
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TABLE VII.—113 Ca: s with Clear Onset of Symptoms after One Experience. 


Damage. Cases. Persisting. 
Raids ; ; ; . ; . ; 42 : 15 = 35: 7% 
Evacuation = f : : í 46 ; 25 =: 54:325 
Change in family . : 25 : 8 = 32-0% 


TABLE VIII.—Symptoms shown in Cases of Table VII. 


SES AMEE TATAN, S N ae S 
Behaviour deviation . . 27 (64-:2%) 33 (71°7%) , 22 (880%) 
Anxiety . ; ; e $ (83 -3%) 13 (28:2%) . 1 (4:0%) 
Enuresis . ; : , Io (23°8%) . 9 (19°5%) . 3 (12:0%) 
Encopresis | ; S Dro o7) 4 (8-4%) . 1 (4:0%) 
Stammer . : ; , 4(9°5%) . 365%) . 3 (I12-0%) 
Tics 5 {(TI1:9%) 6 (130%) . 3 (12:0%) 
Other psychosomatic s symp- 

toms . : ; . 8 (190%) 3 (6:5%) o 
Delinquency . e , 0 . I5 (32:6%) o 


I. THE DAMAGING FACTORS. 


We shall now proceed by first considering the problem as seen from the 
angle of the damaging factor, and later from the set-up of the child affected 
and his reactions. 

We see from Table III that air-raids show the greatest number of reactions, 
followed by changes in family life. Yet in the detailed study of the cases it ` 
appears that evacuation has been predominant in creating deeper and more , 
persisting damage. The statistical evaluation of the cleared and persisting - 
cases confirms the clinical findings, namely that damage caused by evacuation 
shows a definite tendency to persist, whereas bombing shocks were likely to 
clear more easily if no other complicating factors intervened. Disturbances 
from air-raids also proved to respond better to psychotherapy than those created 
by evacuation. Also changes in family life seem to have created disturbances 
which showed a tendency to clear when the family settled down normally after 
the war. In the persisting cases we find again that for the most part there are 
other complicating factors. 

In Tables VII and VIII we have sorted out a number of cases in which 
symptoms started following a single experience. Out of these 113 cases, 42 
started their symptoms after air raids, of which 15 (i.e. 35-6 per cent.) persisted ; 
46 started after evacuation, of which 25 (i.e. 54-3 per cent.) persisted ` finally 
25 started their disturbances after a change in family life, and 8 (i.e. 32 per cent.) 
of these persisted. This confirms the tendency indicated above. We shall later 
come back to these 113 cases in connection with the disturbances created by each 
of the experiences. 
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I. Air raids. 


The follow-up indicates that anxiety and other symptoms due to the bomb- 
ing cleared or greatly improved after the bomhing ceased. Among the per- 
sisting cases (see Tables of Statistics ra and 2a) the combination with a nervous 
‘parent is significantly often found. The histories reveal that a mother’s 
neurosis not only aggravated the reaction of the child at the time of the damaging 
experience, but also that, her emotional instability prevented the child 
from settling down later. Amongst these children we find many whose intensitv 
of reaction is not correlated with the intensity of the damage. They reflect 
much more the reaction of the mother. On the other hand, we have children 
who showed very little reaction to most alarming incidents, perhaps because 
their mothers managed to remain calm at the time and after. 

Some histories may illustrate this : 


Case 1.—Sylvia R—, Reg. No. A106. Parents not nervous; child normal before. 
When aged g the house was severely damaged by a bomb while the whole family 
was in bed; all buried under debris. The parents made no fuss; they all got out 
without major injuries. After that Sylvia showed general anxiety and became 
backward at school. When seen at the clinic an anxiety state was diagnosed, but 
no treatment given owing to circumstances. Re-housing was supported, as the 
family had to live in very overcrowded conditions with neighbours. Follow-up: 
Cleared completely after moved to new house. Picked up very well at school and 
now has a good job. 


CASE 2.—Jean J—, Reg. No. C177. Parents not nervous; child normal before. 
When aged 7 a bomb dropped near the school: the children were buried in a shelter, 
two dead. Jean was fetched home bv a neighbour; she was very pale, did not 
talk or cry. When the mother came home she started screaming for half an hour; 
the mother finally managed to comfort her. After that event Jean was terrified 
of sirens and planes, and became very difficult, had screaming fits in which she was 
very destructive. Follow-up: Cleared completely without therapy. Short relapse 
during evacuation two years later. 


Last 3.—Ann J—, Reg. No. G63. Parents not nervous; child not nervous 
before. When aged 8, on her way home from school alone, a flybomb came straight 
towards her. She was grabbed by a workman, who dived under a hedge with her. 
The bomb fell near and both were slightly injured. Ann screamed so loud that 
her mother heard her several houses away. She took her home and comforted her. 
Ann was terrified of flybombs after that, became generally nervous, afraid of the 
dark, afraid to go alone to the lavatory. The symptoms cleared completely without 
therapy. 


Now some cases where a nervous mother interfered : 


CASE 4.—Pat. W—, Reg. No. bio, Normal child before. Mother always a 
bit excitable; “ a bundle of nerves since the bombing.” When the child was 
a bomb fell near their house and they were covered with debris and rather badiv 
injured, Pat was brought to our hospital with her brother, the mother to another: 
then all went together to a convalescent home in the country. Pat had developed 
very bad nightmares and was generally afraid. In spite of therapy she still has 
them, and the main cause now is her mother’s severe neurotic behaviour. She has 
constant complaints, which she puts on to the bombing, and is badlv in need of 
psvcho-therapy, as she upsets the whole family. 


CASE 5.—Margaret K—, Reg. No. G125. Child a little afraid of the dark when 
small. Mother verv nervous since the bombing. When child aged 6 bombed out 
and buried under debris. The mother was terribly upset; cried loudly. Margaret 
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was not so upset apparently and told the mother she would stop crying if she (the 
mother) stopped ! Mother and child were injured ` later both found to have slightly 
fractured skulls. The sister had to stay in hospital; the others weng to a rest- 
centre and then were put up in a hut; then mother and children were evacuated. ^ 
Margaret, who had already been very queer and quiet in the rest centre, gradually 
developed strange, obsessional behaviour, fears of being suffocated, of sleeping alone, 
of being poisoned. She only attended for treatment two years later, and it was 
found that the mother was mainly to blame for the intensity and persistence of the 
child’s symptoms, as she was constantly talking of the bombing and of the fractured 
skull which she blamed for the child’s “ illness.’ The sister, unconscious after the 
same bombing, who had no fractured skull, did not worry the mother at all, and it 
was only by chance that the mother mentioned that this child developed a severe 
stammer and nightmares. This case will be mentioned later. 


CASE 6.—Sonja S—, Reg. No. E238. Mother always nervous, terribly upset by 
the war. Austrian by birth; married an Englishman shortly before the war. When 
Sonja was 4 a bomb fell behind the house on the railway-track and damaged the 
house. Mother and child were at home; the mother “ scared stiff "and the child 
accordingly upset. Since that day she stammered and wetted her bed again. Before 
she had spoken perfectly well, had been dry, but always a little difficult to manage. 
She became more difficult after that. Treatment was proposed, but the mother 
failed to bring the child again. Follow-up at home: Mother extremely highly 
strung; talks in front of the child about all the upsets during the war and how 
unkind people were to her. Most unbalanced in her way of handling the child, who 
appears spoilt and self-willed. Still stammers a bit, enuresis persisting, but varies 
a lot. Strong jealousy of the baby sister. 


Case 7.—Royston H—, Reg. No. C114. Normal child before. Mother not 
nervous before the war, but upset by bombing and later by family trouble. When 
Royston was 6 they were bombed out, not injured, but saw dreadful scenes in the 
street. After that he developed a nervous asthma and multiple tics, bad sleep, 
inhibited. He was then evacuated to the country with his mother and improved a 
lot at the beginning. But after a time the mother got very worried, as she could 
not return to London and her husband did not seem to want her back. Roy got 
gradually worse again; had severe attacks of asthma. The husband eventually 
deserted the family and the mother had a nervous breakdown. She came back to 
London to her mother and attended with Roy for the first time, with tics so marked 
that a chorea was first diagnosed at the out-patients, but then the real trouble 
discovered and referred to the C.G.C. No treatment, as mother left for the 
country again. Follow-up: Mother remarried. First Roy much better; very kind 
stepfather. Now mother near a breakdown again, as she expects a baby and the 
housing conditions are appalling. Roy worse again. 


- 


This last case demonstrates especially well how the child’s condition oscil- 
lates with the mother’s emotional upsets. The desertion of the father in itself 
would not have upset him, as he never saw much of him. The latest relapse 
may, however, partly be caused by jealousy of the expected baby. 

Another factor which seems to have influenced unfavourably the healing >) 
process of bombing neuroses is an immediate evacuation alone after the shock. ” 
This happened quite often. These children had mostly shown no fear of the 
bombing before, and were kept at home till an incident decided the parents 
to remove them to security, especially if they had developed disturbances. 

We know from experiences with adults that shocks should be treated at 
once, and that their prognosis is not bad if this is carried out. Unfortunately 
the children were often sent away alone to strange surroundings without 
having been previously treated, and it is not astonishing that this new strain, 
added to their previous damaging experience, would prevent them from getting 
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over it., In fact we see that in many cases the symptoms were aggravated and 
new disturbances appeared, as shown in the following examples : 


Case 8.—Anthony P—, Reg. No. E279. Child not nervous before. Mother 
upset by bombing; had a heart attack when bombed out; still on the nervous side. 
When Tony was 5 the family was bombed out. Mother and children were under 
a table shelter, not injured, but the house badly damaged. The mother then had 
what she describes as a heart attack and cannot remember much. Tony developed 
a severe stammer and facial tics. He was then evacuated with his brother, who 
showed no disturbances. No treatment before evacuation. Both boys travelled 
together in a party to Wales. Arrived at a village, the children had tostand ina 
row and the people came to choose them. <A lady who “ really wanted girls ” took 
them in the end. She was quite kind, but got very impatient with Tony, and 
believed he was “ not quite right.” When he came home he had got much worse, 
and had become very inhibited. Treatment was eventually started at the clinic ; 
he improved for a time, but has relapsed since. 


CasE 9.—Ann W—, Reg. No. E1o2z. Mother had a nervous breakdown during 
the blitz ; she is often ill. When Ann was 7 their house was badly damaged by 
a bomb, but as they lived in a basement flat they were not injpred. The mother 
was very upset; the children seemed not much afraid, but Ann developed a stammer. 
She and her sister were at once evacuated to Wales for 4 years and visited fairly often. 
Ann seemed not unhappy, but her stammer got worse. Back home she had become 
very difficult to manage, very stubborn and self-willed. She refused to be treated 
for her stammer after she attended a C.G.C. On the follow-up she showed a severe 
stammer, which she tried to dissimulate by talking as little as Es she seemed 
discontented, full of resentment against her mother. 

CasE 10.—George A—, Reg. No. A33. A normal child before. Parents not 
nervous. When aged 7 a landmine fell opposite their house, destroyed several 
houses and killed many people. Their house was badly damaged. George developed 
faecal incontinence and was evacuated to a hostel. There he became enuretic, and 
as he seemed miserable he was fetched home. At home he proved to have become 
generally nervous and miserable, and his dual incontinence persisted. He was 
taken on for treatment, but the mother failed to attend. On the follow-up the 
mother was very reluctant in giving information. The encopresis had apparentlv 
cleared ; he was still enuretic and difficult. He was seen in bed with fu, but staved 
turned to the wall and would not answer questions. 


This leads us to the problem of neurotic disturbances after— 


2. Evacuation. 


The clinical study has revealed without doubt that evacuation has 
plaved a major role both in aggravating neurotic symptoms and in creating 
deep and persisting disturbances. Some have improved, few have cleared, 
many are still persisting. Almost all the “‘ difficult ” and long treatment cases 
are evacuation cases. Among the persisting group evacuation figures in 67-8 
per cent. of the cases; in the cases shown under Table VII evacuation also shows 
the highest percentage of persistence. We shall later see why children reacted 
in this way, but one point may be mentioned here: We find that 63-7 per cent. 
of the children who presented problems after evacuation were under the age 
of 5 when first evacuated. This contirms the findings and apprehensions of 
other authors (Freud, Isaacs, Bender, John and others), who foresaw the dangers 
of evacuating voung children. We see that it was in principle wrong to evacuate 
young children without their mothers. The question of a suitable billet had 
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little bearing in their case. The mere fact of being separated from their mother, 
even to a good billet, was enough to create a neurosis in many a child. I Besides, 
young children had unfortunately very often to undergo frequent changes of 
billet, as they were mostly evacuated first with a nursery, then when they 
became too old for a nursery, removed to a home or private family, which very 
often had to be changed again when the child started school. They had there- 
fore even less chance to settle down in a foster home after the separation from 
their mother and to adjust themselves to the new situation—a chance which 
older children had as a rule. { Changes were bad enough for older children, but 
really detrimental for the young ones. ` 

Other children badly affected by changes were those who were already 
neurotic before evacuation, or had become so during evacuation and were there- 
fore undesirable to foster mothers. The vicious circle of neurotic behaviour 
due to changes and changes due to neurotic behaviour went on and some of 
these histories read like tragedies. 

In older children we find that as well as the separation from their home, the 
unsuitability of some foster homes, guilt over having left their parents in danger, 
jealousy of siblings who remained at home and anxiety over the dangers which 
threatened their parents added to the emotional difficulties created through 
evacuation. The climax was otten only reached when these children came back 
home, deeply disturbed and insecure. They then were rejected by parents, 
who could not understand why their previously ‘‘ nice ” child had become 
such a monster. 

We also find that children who had previously been unatraid of raids showed 
great fear of the bombing when back from evacuation, and were therefore 
evacuated again. Parents who were able to grasp the dangers of evacuation 
as well as those of the bombing were facing a real dilemma as to what was the 
right thing to do. 

Some typical cases may illustrate what has been said : 


Case 11.—Edmund W—, Reg. No. D264. Normal, only child. Cried a lot as a 
small baby, but later very good. The mother was not nervous before, but became 
nervous of the bombing, and so she decided to evacuate the boy. Evacuated, aged 
34, to a very nice family with children. But he cried all the time, did not eat nor 
play, called for mummy all the time, so that the mother was asked to take him home 
after 10 days. At home he clung to her desperately, and when he started talking 
again he had a severe stammer and facial tics. Before he had spoken perfectly well, 


but was left-handed. He had no treatment at the clinic, as the mother could not - 


face coming up during the bombing. He was not very scared of the bombing, but 
developed enuresis during the worst of the blitz. This has cleared again, but the 
stammer is still persisting and the boy is generally nervous. 


Case 12.—Ernest B—, Reg. No. D258. Parents not nervous before, but the 
many post-war difficulties have made the mother very nervous. She cannot cope 
with Ernest and her husband, who has arthritis of the spine. Ernest a good baby 
till 2, clean, normal. Aged 2, was sent to a residential nursery for three weeks; when 
fetched home he was easily frightened and wetted the bed ; he has never been quite 
dry since. During the blitz he was very frightened and had screaming fits. He was 
therefore evacuated, aged 3, first with his mother for a short time, then she went 
back to London and left him there. He was soon removed to a hostel because of his 
bedwetting. There he broke his leg, was moved to the Sick Bay, then moved several 
times. In 1943 the mother visited him and found him so thin and miserable that 
she looked for a private billet. A very kind lady took him, but she.reported that 
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Ernest was always so quiet, hardly talked and never played. He wetted constantly. 
The mother then took him home. Attended first in 1945, a miserable, thin, pale- 
looking boy, who was first sent to the medical department to make sure that he was 
not physically ill. He was withdrawn and his activity practically nil. He has been 
under treatment ever since, improved for a time and got rather naughty at home, 
which was not at all appreciated by his father. He is now really rejected by his 
parents, is truanting from school, pilfering money from his mother, and we have 
very reluctantly had to put him on the list for a school for maladjusted children. 


CaSE 13.—Kenneth Q—, Reg. No. E72. Parents not nervous. Normal, friendly 
baby tillevacuated. Sent toa Red Cross Nursery, aged 2; visited fairly often. First 
only cried, would not talk to father, then seemed to settle down. Aged 34 removed 
to a home, parents lost track of him for 11 weeks, and when they visited him he did 
not know them and seemed another child. The matron of the new home made a 
great fuss of him, but gave little information about him. The parents visited him 
several times, accompanied by their two elder boys, who were then at home. Kenneth 
came home in 1946, after having been away for 44 years. The matron brought 
him to London, and both cried bitterly when parting and kissed one another. Kenneth 
cried for her during two days ` he was first quite a stranger at home, then gradually 
became very naughty, especially towards his father, and over-attached to his mother. 
He began to be very aggressive to his father and playing tricks on him; he attacked 
him several times, once witha knife. He also began to pilfer money from his mother. 
In bed he masturbated and wetted every night. No punishment improved him ; he 
never cried when beaten, showed no fear of parents or teacher. At school he was 
defiant, challenged everybody, was destructive, had no friends, and was a very bad 
scholar. But the teacher, who had some understanding of the situation, 
described him as a sensitive boy, easily moved by stories. The only fear he showed 
at home was that he might be sent away, and the parents soon used this asa threat, but 
naturally it did not improve him. The parents now definitely think that he is not 
their child and has been exchanged when moved to the home. The brothers, who 
are very good boys, reject him equally. The family is very united, and Kenneth is 
more and more an outsider. He has had intensive therapy for over six months, but 
the attitude of the parents undoes all improvement. On the other hand, one must 
admit that the parents have to put up with a lot. 


CASE 14.—Jeannette L—, Reg. No. D298. The mother was never nervous, but 
since J. is back home she has become so. Father deserted the family when J. was 
I year old, mother remarried. J. evacuated when she was 2 years old, for five years. 
She was a normal, good child before. She was not visited. First she was evacuated 
with a nursery, then changed the nurseries twice. When 5 she was billeted on a 
foster mother; it was a compulsory billet. She started school then, and in winter 
had to be carried over the fields to the main road ; she was given sandwiches for hinch 
so that she had not to come back at midday. From this billet comes the first report 
on the child. She was apparently a difficult child, and would not mix. The foster 
mother was glad to get rid of her and she was sent toa home. A report from this 
home says that she was a most difficult child, negativistic, producing screaming fits 
` and going round and round in circles when she could not get her own way; most 
destructive and aggressive towards other children. She never joined a group in 
plav or work. From there she was removed to a private house again, but was so 
difficult that she had to be put into a home for difficult children. From this she was 
again moved to another where psvchiatric treatment was available. A very good 
and detailed report from this place describes her first as completely detached, saying 
strange things, like “ Nobody makes me happy but myself.” ‘‘ If I was burned 1 
would not be here, would I ? ” “ My mother is perhaps dead ` I don’t know.” She 
had very bad manners—did not care about anything. The first real relationship she 
probably ever had since she left home started then between her and the psychiatrist. 
She slowly became more civilized, began to co-operate and to care about her looks. 
Her drawings, which had first been gruesome figures, became neat, houses with 
flowers, etc. Just when she began to experience a normal way of living with people 
and gained some sense of security she was taken home. At home she soon became 
as difficult as she ever had been; she said she hated evervbody, kicked and wanted to 
hurt. At times she was sulky and sucked her fingers, at others she had screaming 
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fits. She was alternately over-attached to her mother, then again attacked her and 
pilfered money from her bag. She was taken for treatment, improved a bit, but 
showed intense hostility towards her mother. Therapy was discontinued, as the 
mother failed to bring her, and the latest report is that she has been remanded for 
stealing. The home care at the same time appeared perfunctory. 


CasSE 15.—Peter D—, Reg. No. D322. Father died; mother remarried while 
Peter was away. She worried a lot during that time, and kept no contact with her 
evacuated children. Peter had tempers as a baby, otherwise he was normal and 
lively. Evacuated when 4, first to a private billet, then to a hostel, as he fell ill. 
Moved several times; back home after 4 years; never visited by mother. She 
describes him as a different boy; he was quiet, looked old, had a cowed expression 
and showed no feelings. Then he became more and more out of hand, became 
aggressive towards his stepfather, pilfered money from his mother and was very 
jealous of his baby sister. The stepfather, who is a very kind man, tried hard to 
improve him, but when he started truanting from school and was remanded for 
stealing, the parents gave it up and sent him to a foster home. His one year 
older sister, who had been evacuated at the same time, came home a little later, 
even worse than Peter, "and she was so good before, had not even tempers like 
Peter.” She has also been “ put away.” She was not our patient, but Peter 
attended several times, but was not taken on for treatment, as the parents had already 
made up their minds not to keep him at home. They feared that these two children 
would ruin their marriage. 


CasE 16.—Audry F—, Reg. No. B268. Parents not nervous. Child normal till 
5. Started school normally, but became afraid of a teacher with a “sharp voice.” 
She then developed a blinking tic. After a short period of treatment at the clinic 
and change of school she was all right again. Aged o in-treatment again because of 
panic during the raids, sleep- walking and masturbation. After a few sessions she 
was evacuated, as she was so afraid of the bombing. She first seemed quite happy, 
but after the first visit from her parents she became depressed and cried constantly. 
She was fetched home. There she showed greatly disturbed behaviour, she hardly 
talked, clung to her mother, would not mix at all and refused to go to school. 
She also showed manv fears, but was not afraid of the rockets. She was again 
taken on for treatment; an anxiety state was diagnosed. After a time it was decided 
to put her into a school for maladjusted children, and pending that treatment was 
discontinued. She was followed up twice. In 1947 she appeared much better, 
she had started school again and the parents had decided not to send her to a special 
school. She mixed well at school, had picked up rapidly and was now of the same 
standard as the children of her age. She showed no fears and looked a happy child. 
A vear later she was again seen. In the meantime she had lost a beloved kitten and 
had relapsed for a few weeks, stopped talking, was very depressed, but continued 
to go to school. When seen at the clinic she had been waiting in a waiting room 
where children came for tonsillectomy, and the mother said that while waiting she 
began to show fear again, sat without talking, and when asked to come into the 
consulting room she just sat like a catatonic and refused to move, although 
every endeavour was made to reassure her. 


CASE 17.—Stanley J—, Reg. No. A29. Parents not nervous. Child easy before 
evacuation, not nervous, but still wetted the bed occasionally. The youngest of 
several children. Aged 6, evacuated to Bristol, was sent to a sick bay because of 
his enuresis. There he started soiling and showed great fear when the bombing 
started. The mother, who had to stay in London, took him back when the Bristol 
raids started. In London, however, Stanley was terrified of the warnings and 
planes; he wetted and soiled himself constantly, so that the mother reluctantly 
evacuated him again when the bombing got worse. They found a foster-mother 
who did not mind his soiling. When visiting him several months later the mother 
found him so neglected and dirty that she took him home as soon as the bombing 
decreased. At home he appeared to have become a real little savage; had no 
manners, no discipline, was completely out of hand and as dirty as ever. He was 
still terrified of the warnings. He was brought to the clinic, then referred to a 
hostel outside London, where he had psychiatric treatment. His soiling improved, 
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his behaviour, however, got worse, and the mother felt that the other boys had a 
bad influence on him. She took him home before he was discharged. He has 
improved, but has still to be kept well in hand. He has no fears, does not soil, but 
wets the bed occasionally and is not much good at school. 


Going through the records of the clinic we also came across histories where 
it was stated that children had improved during evacuation. Some enuretics 
had stopped wetting while away and started again at home; others had improved 

in behaviour. One girl who had been difficult to manage at home ever since 
her father died found a good foster home which made up for her loss. She 
returns there each holiday and the mother has had no more trouble with her. 
-It should be stressed at this point that our material cannot compare with the 
material taken for Evacuation Surveys from the average ‘‘ normal ’’ population, 
where the results of evacuation seem to have been very satisfactory on the 
whole. Out material is selected by the fact that it is clinic material. A general 


study of evacuation does, however, not lie within the scope of this study. From 


the clinic material we find that in those cases where damage was done by evacua- 


| tion, it has been deeper and more persisting than disturbances caused by other 
4 war experiences. It is therefore worth while trying to discover which type 


of child is the more likely to be disturbed, so that they may not be evacuated 
should the necessity for another scheme arise. 


3. Changes in Family Life. 


Seventy-nine, i.e. 37-2 per cent. of all the children investigated reacted 
neurotically to changes in family life. This section does not present reallv 
different problems from those in peace time. The only difference is that the 
war has increased changes in the home life which have a disturbing effect on 
children. We find that the absence of the father in itself did not so much 
affect the children if the mother kept her balance and could look after the 
children properly. Whenever she worried unduly or had to go out to work 
problems arose. One new aspect compared with peace time changes was the 
return of the father to a family which had for years been used to getting on 
without him. Apart from the difficulties which often arose between the 
parents, children resented the father as an intruder, and we find strong reactions 
of jealousy, especially among young -uildren who had not yet formed a relation- 
ship to the father before he left. Amongst older children we have some cases 
where the parting from the father to whom the child had been very attached 
caused a neurotic reaction. But on the whole the behaviour of the children 
strongly reflected that of the mother, and all symptoms showed a tendency to 
clear when the family settled down after the war. In some cases of discord in 
the home the absence of the father improved a child. 


4. Loss of Schooling. 


Only 9-4 per cent. of the children of this study suffered considerable loss of 
schooling, either through closing down of their school or through being evacuated, 

_ but we found that 30-6 per cent. showed school difficulties. This reflects the 
degree to which emotional disturbances affect the capacity to learn. We are 
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impressed that these children picked up so quickly at school, when the neurosis 
cleared. In this connection it is interesting to find that the I.Q. of the tested 
children was mostly within or above average (see Table V). 


5. The acute housing shortage has definitely aggravated the symptoms of | 
many a child and delayed progress. It is found in r5 per cent. of the cases.. 


II. THE CHILDREN AND THEIR REACTIONS. 


After having dealt with the problem from the point of view of the damaging 
factor, we shall now proceed to analyse it in relation to the child affected. As 
already seen in the previous chapter, and as has been shown by authors who 
dealt with the problem in war-time, children have generally reacted to war- 
experiences, particularly to the bombing, in a way different to what most 
people expected. Anna Freud and many others have explained their reactions 
in the light of the different make-up of a child compared with the adult. 

To mention the main points, unless immediately hurt the child has proved ` 
to be rather indifferent to bombing. It is not shocked like adults by the 
sight of destruction. On the contrary, the younger a child, the nearer it still 
is to its own destructive instincts, and the sight of destruction arouses more 
likely excitement than horror. The older the child gets, the more these primi- 
tive instincts have been suppressed, and the sight of destruction arouses 
anxiety. Therefore we do not find in younger children neurotic reactions to 
the sight of destruction ; they will only appear if a child has been in imminent 
fear of danger, experienced personally. On the other hand, the feeling of 
security of a child depends almost entirely on the attitude of the adults nearest 
to him, mostly on the mother. The younger the child is, the less he is capable 
of fighting danger himself, and the break-down of the mother will automatically 
mean a break-down of himself. Therefore a young child, in his reaction to 
unknown danger, reflects the reaction of his mother to it. 

The older a child gets, the more he will be able to understand the reality of 
the danger, and his reactions will be according to his own means of fighting or 
escaping it. Besides this experience of real danger, at certain periods of their 
development children will identify outward danger with their own suppressed 
aggression or with their own conscience. This will create anxiety which will 
not depend on the intensity of the danger, but on the intensity ot their inner 
state of aggression and guilt. 

The child’s reaction to evacuation again depends on his state of development. 
The younger a child is, the more closely he is attached to his mother, and 
evacuation will first of all mean a break in this attachment with its security 
and pleasures. The dangers which a break in this important relationship 
means to the emotional life of a child are well known. In an older child the 
separation in itself will mean less danger, but other complicating factors, such 
as anxiety over the parents, guilt for having left them, jealousy of those siblings 
who remained at home, difhculties in adapting to the new home, and finally, 
feelings of being rejected by the parents, can prove to be a great strain on the 
emotional life of a child, and may easily induce neurotic reactions. 
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Changes in the family life due to the war do not differ from those which may 
occur in peace-time, with the exception of the long absence and return of the 
father. A young child will not take much notice of his father’s absence, as he 
is still too much involved in his mother-relationship, but he may much resent 
his return, which partly takes the mother away from him. 

If we now turn to the way in which a child can abreact emotional upsets 
we again find a considerable difference from adults. The adult normally 
abreacts emotional tensions by conscious thought, verbally expressed. A child, 
especially a young one, rarely uses this outlet. He expresses himself through 
his behaviour and his play, which reflect his experiences as he was able to grasp 
them. Such temporary "" behaviour deviations ” following a shock help the 
child to get over it, and they mostly disappear after a time, without treatment. 
Only when the child is incapable of regaining his balance by this means may 
these temporary disturbances become permanent and other symptoms may 
appear. The child has become neurotic. 

. The most frequent forms of changed behaviour are regressions to earlier 
stages of development, obsessive behaviour and play, and emotional with- 
drawal. Regressions and emotional withdrawal mostly occur when a child is 
robbed of parental love, whereby he loses the incentives to control his more 
primitive instincts and become ‘‘ grown up" After acute fear we more often 
find obsessive behaviour and restriction of activity. Psychosomatic symptoms 
are also frequent in children, but the purely hysterical reactions are seldom 
found in young children; their incidence increases towards puberty. 

Having made these points, let us look at our material in the light of their 
implications : 

In Table IV we find that the disturbances of behaviour head the list, followed 
by fears and general anxiety. Table VIII, which gives us the main symptoms 
started by a single experience, shows that after a bombing incident 83 per cent. 
of the children showed general anxiety and fears, 64 per cent. changed behaviour. 
After evacuation and changes in family life the behaviour disturbances pre- 
dominate, i.e. 7r per cent. and 88 per cent. respectively. The psychosomatic 
symptoms are less frequent and about equally seen as a result either of bombing, 
evacuation, and change in family life. Enuresis and encopresis are more often 
found after bombing, but we must differentiate here between the more compli- 
cated forms of incontinence which we find as syndrome of a neurosis, and which 
are to be considered either as a regressive or an aggressive act. They are 
more often found in the persisting cases. The other form of incontinence 
which we found after bombing incidents as a result of acute fear appears more 
as a psychosomatic symptom, the bladder and bowels being constitutionally 
“weak points ’’ in these children. The ‘‘ choice ” of psychosomatic symptoms 
amongst these particular children seems to be far more dictated by the con- 
stitution of the child than by the nature of the damage. For instance, we 
find that stammer occurred in about the same percentage of children in each 
group of war-damage. The examination of the stammerers, however, dis- 
closes that about two-thirds are left-handed. 

In Case 5, cited before, Margaret K—, we have seen that of the two sisters 
who both experienced the same trauma, the one who was nervous and had 
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fears before, reacted with obsessional behaviour and neurotic fears. The 
other, normal before but left-handed, developed a severe stammer, but no 
other neurotic behaviour. 

Amongst our children, who were all under the age of 12 when they first 
attended the clinic, we have no case of pure hysteria after a war incident. One 
case may be of interest here—Pauline W-—-, Reg. No. B224. She became 
neurotic after her father, to whom she had been very attached, left for over- 
seas. After having been bombed out she had not been disturbed, whereas her 
17-year-old sister lost the use of her legs after this incident. 

An outstanding fact is the occurrence of delinquency after evacuation only. 
The delinquencies in our cases are all of small order, mostly pilfering money 
from the mother. None of these children was a court case ; four have become 
court cases later. These small thefts have proved to be part of a neurotic 
svndrome in children who felt rejected. Only 8-9 per cent. of all the children 
in this study were minor delinquents, and of these only one boy was later 
remanded for breaking into a house with some older boys. If we compare 
these figures with those given by authors of occupied countries they compare 
very favourably. The reason lies in the different original factors which are 
the cause for these delinquencies. When examining a great number of refugee 
children from occupied countries in Switzerland, the high incidence of major 
delinquencies was found to be due to a lack of moral defences and not to 
neurotic disturbances. The same probably applies to the increasing number 
of court cases amongst children and youths in this country. These children 
would not attend a child guidance clinic for psychiatric treatment ; they present 
an educational problem. 

We now come to the question of the importance ot the fact that a child 
had been nervous before the war damage. Theoretically it was to be expected 
that a greater number of previously nervous than of normal children would 
be affected by war-disturbances. Among all our cases we find that 66-9 per 
cent. were nervous before. The statistical evaluation of the cleared and per- 
sisting cases does, however, not show any significance between previous ner- 
vousness and persistence. Yet when we study the records of these previously 
nervous children we are impressed by many in which a previously nervous child 
has reacted far more to an experience than, for instance, his normal sibling. We 
are therefore inclined to say that previous nervousness of the child increased 
his chances of being disturbed, although it apparently had no significant bearing 
on the prognosis of the disturbance. 

Some examples : 


Case 18.—Harry K—, Reg. No. A54. Parents not nervous, nor the numerous 
sisters and brothers. Some time before the war, Harry, who was a normal placid 
boy, went to see a murder film, and was so frightened by the face of the murderer, 
which appeared at a window in the dark that he was terrified of entering a dark 
room or sleeping alone ever since. When the war started he was 10. During the 
black-out his fears increased; he used to imagine faces behind the black-out 
curtains and get very agitated. When the raids started he became terrified ; he 
ran about the room like mad, and they all had to hold him, He experienced no 
near hit; the sound of sirens and planes was enough to make him “ hysterical.”’ 
None of the others were afraid. When the raids decreased and after he had been 
to the country for a short time his fears slowly disappeared. He was hardly afraid 
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of the flybombs, although their district was far more hit by those than by the blitz, 
and at the follow-up he had lost all his fears. 


CASE 19.—James W—, Reg. No. A46. Parents not nervous. James was always 
a nervous child. As a baby he was upset by noises; later afraid of storms and 
water. Aged 3, he had a nervous stammer. He never mixed well; was verv 
jealous oí his younger brother. During the blitz his nervousness increased, although 
he never experienced a near hit. During the flybombs he got so terrified that the 
parents decided to evacuate him with the younger brother, who never had been 
nervous and was not a bit afraid of the bombs. He used to watch them come, and 
when one passed he laughed and said: "how let’s see what is coming next.” 
James was much better when evacuated, but worried a lot about his parents. In 
every letter he used to write: “ What shall I do if something happens to you? I 
want to die with vou.” When back home he had to go to another school. Aftera 
time he complained that he could not walk and stopped going to school. He 
attended a Child Guidance Clinic and a hysteria was diagnosed. Hehad treatment. 
and improved, went back to school. On the follow-up he had lost some of his 
fears, but was still a difficult, moody boy, a bad mixer, and his work at school varies 
alot. He is never really happy. 


CASE 20.— Jean L—, Reg. No. Bos The mother is highly strung. The child 
showed fears ever since she had been sent to hospital with scarlet fever when 24 
years old. She also had developed nervous tics then. During the war she was 
terrified of sirens and planes, and all her symptoms increased. She improved with 


treatment, but relapses whenever a new strain is put on heg e.g. change of teacher. 


Again a child may have appeared normal before damaged, yet there may 
have been a constellation of events or of inner conflicts which prepared the 
terrain for a neurotic reaction. Going through the records we have come across 
cases of severe and persisting reactions to events which seemed not to justifv 
such disturbances. It was not possible in every case to find out why that child 
had been so severely upset by an experience which did not upset others. We 
~are therefore most grateful to the Crayford Child Guidance Clinic for leaving 
at our disposal a case which illustrates to perfection the deeper structure of 
this kind of ‘‘ war neurosis.’’ 

The history given here is chronologically reported as it revealed itself 
during therapy. The child was brought to the clinic because it had presented 
a problem ever since it had been bombed out. According to the mother she 
had been a normal, lively child before. 


CASE 21.—Sheila M—, born 1939; brought to the Crayford C.G.C. in September, 
1947. Problem: Since bombed out in 1944, when staying in hospital with 
whooping-cough, the child had become completely withdrawn. For two weeks 
after the incident she stopped talking completely, since has talked little, refused 
to eat, become very quiet and has made little progress at school. To the previous 
history, the child had developed normally and presented no problem. When she 
was 5 a baby brother was born. Sheila showed no jealousy, no different behaviour. 
A few months later both children developed whooping-cough ; Sheila was sent to 
hospital, and the very ill baby kept at home. The girl seemed not upset to go to 
hospital. Whilst in hospital the building was demolished by a bomb ; some children 
were injured, but none killed. The mother could give no details of what exactly 
happened, and Sheila had never mentioned the incident to her. She was taken home 
and the changes in behaviour described above were noticed. She had no physical 
injuries. No other child who experienced that incident was brought to the Child 
Guidance Clinic with nervous disturbances. 

Treatinent started when the child was 8; she was sent to the C.G.C. because 
she made no progress at school. At first she was extremely repressed, mono- 
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syllabic, and without a resilient emotional expression. ‘‘ Responds to purely intel- 
lectual situation, but where she needs to call upon her passionate energy she becomes 
dumb and with a schizophrenic appearance.” Her LO was 123. For about two 
months weekly interviews made little difference to her behaviour. Then a casual 
question when she was helping construct material prompted her to tell of the 
hospital incident: ‘‘ I could never forget it—I thought they were all killed—the 
nurses carried us out—lI was the first one out—there was great heaps of glass every- 
where—lI was terribly upset—I was the first one out—I was the first one out! ” 
Two questions (Did they take you to another hospital? and, Was anybody killed?) 
were answered solely by shouting, “ I was the first one out.” 

After this the mother reported that she found great improvement in the child 
athome. At the clinica great deal of indirect interpretation was now used, and the 
child became extremely aggressive. The game of “ rockets ” was played for a con- 
siderable time each week. She became intensely alive and noisy. In the mean- 
time another baby was born at home; the girl was first shocked to talk about it 
and babies in general ; then she said she was glad it was not wrong to think about 
these things. 

Eight months after the beginning of treatment she retold the hospital incident, 
saying for the first time that it was because she had to go away but mother kept the 
baby at home that made her feel so ‘‘ awful.” She was now quite able to discuss 
her feelings at the time, and said frankly that she felt she hated Mummy and the 
baby, and wished they would die. Asked if she felt like that about other people 
in general she said, ‘‘ That was exactly how I did feel.” Asked what she thought 
when the rocket fell she almost shouted, ‘‘ I thought it had happened,” meaning 
she thought her wish had come true. 

It was during the few minutes after she had been taken to safety and was there 
alone, ‘‘ the first one out,’’ that she felt sure that all the other children had been 
killed and only she was left. This coincided with her wish. 

The improvement after this was very rapid, and she became normally extra- 
verted, mischievous and full of life and enjoyment. 

October, 1948, still attending, now in a group, and can be said to be a normal 
happy child. 


This case does not need comment; it speaks for itself. But it also shows 
how complex any research work becomes when psychological factors areinvolved. 
Without this skill (and luck !) in therapy such a case would pass as persisting 
bombing-shock in a previously normal child. Yet the hidden psychological 
conflict was far more important for the reaction than the bomb, which might 
have been replaced by any other drastic incident—say a thunderstorm. Again, 
the same child would probably, a few months earlier, have gone undamaged 
through the same experience, like the other children in the hospital. Even 
if the histories are taken with great care, many psychological factors may have 
passed unnoticed and yet have been most important, for the development of a 
neurosis and psychotherapy does unfortunately not always reveal so clearly 
what actually happened in the child. This instance illustrates well how easily 
such cases may falsify a statistical survey which stops short of any inquiry 
as to the deeper nature of the disorders. 

A schizoid withdrawal, as shown in the previous case, has occurred in several 
children of this follow-up. 

In four cases the diagnosis schizophrenia had been considered ; three have 
been relabelled as neurosis. One girl, Case 16, cited before, has at times presented 
a picture very near to that of a catatonia. A boy, Robin G—, Reg. No. A6r, 
who began a bad stammer after a raid, became very withdrawn, showing no 
emotions, and produced drawings which were very suggestive of schizophrenia. 
At the follow-up he appeared quite normal, but rather introverted. A third 
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case, Ann R—, Reg. No. B274, had become very queer after her father left. 
She had been very attached to him and stopped talking after he left, showed 
strange mannerisms, giggled to herself and became very withdrawn and 
aggressive at times. She was treated for two years. First her behaviour at 
the clinic was very suggestive of schizophrenia, but treatment revealed a 
severe neurosis, later aggravated by the birth of a baby. She is now a normal, 
happy child. A crisis occurred during treatment at the return of her father, 
as his role had been taken over by the psychiatrist. He was, hqwever, slowlv 
re-installed in his proper place. The fourth case presents the only one among 


-our material where a schizophrenia seems to have been precipitated by an air 


raid incident. 


CASE 22.—Valerie A—, Reg. No. E26, was an apparently absolutely normal 
child before the incident. When she was 5 a flybomb fell near their house. She 
screamed for two hours, then went into convulsions. After that she had no more 
convulsions for one and a half years, but slowly deteriorated, stopped talking and 
became very autistic. She still presents a picture very suggestive of schizophrenia. 
The EEG shows no changes suggestive of organic brain damage, but is characteristic 
of epilepsy. | 


Amongst adults acute onset of a schizophrenia after raids has been seen 
(Gillespie). In this connection another case which came to our notice after the 
follow-up was closed is interesting : 


Pat. H—, Reg. No. F145. Normal early history. Started school in 1943 and 
got on well there ; did not present any problems. 1945: a rocket fell near their 
house. After that the mother noticed that the child stopped playing in the street ; 
she also began wetting the bed again. Then the mother heard from the school that 
since about that time Pat had stopped talking at school and appeared completely 
detached, so that any contact with her became impossible. The picture developed 
into a typical schizophrenic one. She is still in treatment, as she has formed a 
rather good relationship with her doctor by the means of drawing (she never talks), 
and it is hoped that he will succeed in pulling her out of her withdrawal. 


We have re-examined most of the schizophrenic children who attended the 
Clinic since 1942—14 besides the two mentioned above—but none of them shows 


` any connection between onset and war incidents. 


Before closing this chapter about the children affected and their reactions 
we have to mention the fact that 60-8 per cent. were boys, about the same pro- 
portion between boys and girls we generally find amongst the patients of a Child 
Guidance Clinic. We could not find any striking difference in the form of 


| reaction between the two sexes, nor has one sex shown a predominance of 
' reactions to one special war experience. 


Before drawing the conclusions of the qualitative study of the case-material, 
we are including in the following chapter a statistical analysis of the cleared 
and persisting cases to which we have already referred in the previous chapters. 

The statistical treatment and evaluation of the material has been done by 
Mrs. J. Williams, M.A., A.B.Ps.S., and K. Batcheldoor, B.Sc., who also drew 
up the text. 


1949. ] BY CHARLOTTE J. CAREY-TREFZER, M.D. 553 


III. STATISTICS. 
Statistical Treatment. 
I. Quantitative Assessment of Data. 
In assessing the children we require to distinguish— 


(1) Children whose symptoms have entirely persisted from children whose 
symptoms have cleared, which groups will hereafter be called ‘‘ persisting " 
(59 cases) and “‘ cleared ’’ (38 cases). 

(2) Children who were nervous before the war from children who were not. 

(3) Children who had a nervous parent from children who did not have a 
nervous parent. 

(4) Children who had one combination of war experiences from children 
who had another combination of war experiences. For this purpose the damag- 
ing experiences were classified into three types: evacuation, bombing, changes 
in family life. 

This replaces the one general distinction by three specific distinctions. 

We now have the children divided into: 


Persisting ; 
Cleared ; 


and require to assess them for— 


A. Nervousness before the war. 
B. Nervousness of a parent. 

c. Evacuation. 

D. Bombing. 

E. Changes in family life. 


At this point a 5-point scale was worked out for each of A, B, C, D and E, 
and in a pilot research twenty children (ten persisting and ten cleared) were 
tentatively rated on these scales. On examining the frequency distributions 
it was found that they were all strongly positively skewed, i.e. the larger fre- 
quencies occurring in the lower scores. In view of this skewness, which renders 
the application of techniques depending on “‘ normal theory ” invalid, and also 
because such ratings are inevitably prone to subjective errors, it was thought 
that more useful and objective assessments could be made on the all-or-none 
principle. Accordingly, the following definitions were decided upon: 

A. Child who was always nervous, or had one lasting nervous symptom or 
shorter spells of several symptoms. 

Not a. Child who had no nervous signs. 

B. Child whose parent was nervous since the war, or always nervous, or 
who had a definite nervous breakdown. 

Not sB. Child whose parent was not nervous except perhaps for occasional 
“ nerves.” (It is to be noted here that “ parent ’’ stands in 75 per cent. for 
“ mother.’’) 

c. Child who was evacuated without his Morisi or with his mother but 


unsuccessfully. 
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Not c. Child who was never evacuated without his mother, or who was 
evacuated with his mother but successfully. 

D. Child who experienced a near hit, or damage, or dreadful scenes, or 
injuries. 

Not p. Child who did not experience bombing any closer than "" in the dis- 
trict.” 

E. Father called up and mother out to work, or father missing or dead. 
or major difficulties on return of father, or broken home. 

Not E. No changes in family life of sort E. 

Each of the 97 children were assessed on each of the five characteristics 
according to the above scheme. Tables of the frequencies were then preparec 


as follows: First the presence of single characteristics ; second the presence oi | 


two characteristics ` third the presence of three characteristics ; fourth the 
presence of four characteristics ` and fifth the presence of all five characteristics. 
See Tables 1, 2, 3, 4 and 5. “‘a” implies at least A, ‘‘ AB’’ implies at least 
‘ AB.” Thus a number of children entered as A will also possess the charac- 
teristic B orc. Entry as AB merely implies the presence of A with B, irre- 
spective of the presence of any of C, D or E. 

It will be observed that some marginal totals exceed the number of children. 


(2) Treatment of Quantitative Data. 


The figures in Tables 3, 4 and 5 were considered too small to form the 
basis of any generalizations, and so were not further analysed. The Tables 1 


and 2 tell us little as they stand, for although the ‘‘ persisting ’’ frequencies - 


are higher than the ‘‘ cleared,’’ they are based on a larger number of cases. 
In order to see more clearly where the differences lay between the persisting and 
cleared samples, the actual frequencies were replaced by percentages ; see Tables 
Ia and 2a. 

Certain facts now stand out which serve as a guide in finding the most useful 
points at which to apply more refined tests. 


In Table ta. 


(i) There seems to be a marked association between the single characteristic 
c (evacuation) and persistency. 

(ii) There appears to be a slight degree of association between the single 
characteristics A, D and persistency (A, nervous child; D, bombing). 

(iii) There appears to be no association between the single characteristics 
B, E and persistency (B, nervous parent ` E, change in family). 

(iv) On the average there appears to be a slight positive association between 
the single characteristics and persistency. 


In Table 2a. 


(i) There appears to be a marked association between the double charac- 
teristic BD (nervous parent and bombing) and persistency. 

(ii) There appears to be a fairly marked association between the doubie 
characteristic AC (nervous child and evacuation) and persistency. 
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" (iii) There may be an association with persistency of CD, BC and CE in that 
order. 

(iv) It is doubtful whether any of the double characteristics DE, AD, AE, BE 
or AB are significantly associated with persistency. 

(v) On the average there appears to be a slight positive association between 
the double characteristics and persistency (7-82 per cent. of cases). 

Before deciding on which points it is safe to generalize two tests were 
applied. 

(1) A test of independence. 

The x? test gives the probability of the observed differences being due to 
fluctuations of sampling. | 

(2) A test of the degree of association. 

In those cases where x? is significant, i.e. where it is reasonable to assume 
that an association exists, tetrachoric y applied to this data provides a measure 
of the extent of the association. It must, however, only serve as a rough guide 
owing to the assumptions involved in its application. In the absence of Thur- 
stone's Computing Diagrams y may be closely approximated by— 


Y= 


a 
where | p= x 


N 


N being the sample size, and K is a constant depending on the ratio of the 
largest marginal total to the sample size.* 


(3) Results of Statistical Treatment. 


Only two significant values of x? were obtained : 

(I1) For the association between evacuation and persistency. Significant 
at the 2 per cent. level. 

Estimate of tetrachoric y = 0-41. 

(2) For the association for the double characteristic nervous parent, bomb- 

ing and persistency. Significant at the 2 per cent. level. 
Estimate of tetrachoric y = 0-41. 

For the association between the other single characteristics and persistency 
the probability of the obtained values of x? being due to chance was at least 
30 per cent., that of nervousness before being this value. 

For the association between the other double characteristics and persistency 
the probability was at least ro per cent. that of nervousness before evacuation 
being this value. 


(4) Conclusions. 


It can be stated with some confidence that evacuation is associated with 
persistency of neurosis within the limits of the definitions. The figures also 
lend some slight colour to the theory that nervousness before being evacuated 


* A table of K, together with the particular assumptions its use involves (which appear to be 
satisfied in the present case) is given in Camp, B. H., The Mathematical Part of Elementary 


Statistics. Boston: Heath, 1931, p. 309. 
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is an additional factor, but larger numbers of cases would be needed to show 
whether this was statistically significant. 

It can be stated also with some confidence that a combination of nervous 
parent (mainly the mother) and bombing is associated with persistency of 
neurosis. 

The fact of being nervous before, or having a nervous parent is not revealed 


in this analysis as being of major importance with respect to persistency of ` 


war neurosis. 


(4) Summary and Conclusions. 


Two hundred and twelve children, about 16 per cent. of the patients seen 
by psychiatrists at the Child Guidance Clinic of the Hospital for Sick Children, 
Great Ormond Street, London, showed disturbances caused or aggravated by 
war experiences. (Patients seen between 1942-1946.) 

The closer study and follow-up of these cases has revealed that— 

Bombing and changes in the family life have been responsible for a greater 
number of disturbances, but that these have proved a tendency to clear once 
the disturbing factor was removed. In the persisting cases complicating 
factors are mostly found. 

If a child had a neurotic mother, we found that his chances of reacting 
neurotically to bombing incidents were increased, and that such disturbances 
showed a tendency to persist. Evacuation after a bombing shock, untreated 
before evacuation, also proved to have an aggravating effect. 

Evacuation, although causing less disturbances in number, has created 
deeper and more persisting neuroses.: Children evacuated when under 5 years 
old suffered the most severe damage, followed by children who were nervous 
before evacuation. 

Children who were previously nervous seem to have been more easily 
affected by either of the damaging factors, but a significant influence on the 
persistence of the symptoms could not be proved. In this connection it has 
been pointed out that children who appeared outwardly normal may have beer 
at a stage of emotional crisis at the time of the war experience—a fact which, 
far more than the actual experience, may have influenced their neurotic 
reaction. Only a deeper investigation into the emotional life of the child at 
the time of the damage would reveal the true situation. As this was not always 
possible, generalizations were apt to be misleading. 

The most frequent symptom was change in behaviour, followed by anxiety 
and fears which show the highest percentage after bombing. Psychosomatic 
reactions appeared about equally often after either of the experiences. The 
delinquencies found consisted mostly of small thefts ; they all appeared after 
evacuation and appeared to be related to feelings of rejection. 
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STATISTICAL TABLES. 


TABLE I. 
A. B. C. D. E. Total. 
Persistiag . ; 3 è . 36 . 26 . 40 . IQ . IB . 139 
Cleared : e . ; . 20 . I7 . IÓ . YO . I2 . 75 
Total . e . ; - 56 . 43 . 56 . 29 . 30 . 214 
TABLE 2 
AB AC AD AE BC BD. BE CD CE DE Total 
Persisting ‘ . I5. 23 . 8. II. IJ. I4. Q. I3. I3. 7 . I30 
Cleared . ‘ » TO. 9. 4. 6 1 Fe 2. 5S HM 4s 5. 2 . 54 
Total S e 25 . 32 . I2 . 17 . 24 . IÓ . I4 17s 18 9 184 
TABLE 3. 
A B AB. AB. AC. AC. AD. BC. BC. CD. BD Total. 
C. D E D. E. E. D. E. E. E S 
Persisting : . Ilo. 6. 4 5 8 a ae 9 6 4 6 61 
Cleared . ‘ PE I 3 3 3 I., I I 2 o, I9 
Total e , I4 7 7 8 . II 4 10 7 . 6 6 So 
e TABLE 4. 
A B. A B A B A C B C. 
cD CE DE DE DE Total 
Persisting . SS 4 3 2 . 0 4 >. B3 
Cleared I I o, I <. O we 3 
Total . ` ; 5 - 4 2 I 4 16 
TABLE 5. 
A,B,C, D,E. None. 
Persisting . : S ; 2 ; 2 
Cleared oO I 
Total e : e 2 ‘ 3 
TABLE Ia. 
A. B. C. D. E. Average. 
Persisting . : S - 61402 . 44°07 . 67°8 . “9222 . 30°51 . 47°12 
% of 59 


Cleared . e < © §2°63 . 44°74 «© 42'II > 26°32 . 31°58 . 39°48 
% of 38 

Average . è S , 56-83 . 44°43 . 54°96 . 29°26 . 31°05 . 43°3 

Difference S e é 8:39 . —*67 . 25°69 . 5-88 . —4r-07 . 7°64 
Zo P— WC 
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Persisting 
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% of 38 
Average 
Difference 
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AC. 
38-98 


23°68 


31° 33 
KW 


EE a 


3°03 


TABLE 2a. 
AD. AE. BC. “BD. 
13°56 18-64 28-81 23°73 
10°53 15°79 18-42 5'26 
12°05 17°22 23°62 14°53 
2°85 


CONTINGENCY TABLES. 


10°39 18°47 | 


BE. 
15°25 


13°16 


14°21 
2°09 


From Data in Table 1. 


C. 
Persisting S 40 r 
Cleared $ 16 A 


Total r 56 


Persisting å 36 . 
Cleared . S 20 i 


Total S 56 : 


D. 
Persisting S 19 
Cleared . e Io 


Total d 29 


A. 
Persisting e - 36 
Cleared . e , 20 


mme 


Total S , 56 


From Data in Table 2. 


B.D. 
Persisting . è 14 
Cleared s è 2 


Total . s 16 


A.C 
Persisting . . 23 
Cleared ` : 9 


Total . ` 32 


Not C. Total 
X? = 6° 252 
19 e 
Se SC P = 254. 
41 97 ay 
Not A. Total 
X? = -666 
23 59 
SC Er 
au 97 ere 
Not D. Total. 
X% = +382 
40 59 
2 P = +063 
8 ; 
6 97 Yo=°1 
B. C. D. Total. 
26 40 19 18 139 
I7 . 16 10 75 
43 56 29 30 214 
Not BD. Total. 
45 59 X= 5°72 
( 8 
z SS P = +243 
8 
I 97 Ye = -41 
Not AC. Total. 
36 59 X'i = 2°447 
2 38 
65 97 
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A PSYCHIATRIC IN-PATIENT DEPARTMENT FOR CHILDREN.* 


By KENNETH CAMERON, M.B., M.R.C.P., D.Psych.Edin. 
Physician, Bethlem Royal and Maudsley Hospital; Lecturer, Institute of Psychiatry. 


THE Children’s In-patient Department of the Maudsley Hospital has now 
been running for two years, and currently accommodates twenty to twenty-five 
in-patients of both sexes. These range through severe organic disabilities, early 
cases of delinquency or behaviour disturbances and emotional or psycho- 
neurotic problems. In the under fives there are a high proportion of acute 
disturbances of behaviour and habits. It is believed that our experience in 
developing this unit and discussion of our problems solved and still to be met 
will prove of value to other hospitals planning similar accommodation. 


ACCOMMODATION. 


The department as presently established consists of a first floor T-shaped 
unit. Each arm of the T represents sleeping wards, male and female. each 
with two side-rooms, bathroom accommodation, etc. At the confluence of 
these arms is the main playroom; glass partitions allow both wards to be 
commanded from the playroom. At the proximate end of the leg of the T isa 
small vestibule communicating with the wards, stairs and kitchenette. From 
this vestibule also extends the leg of the T, a large concrete-floored covered play- 
ground opening beyond into a high-walled open air playground. 

On the ground floor is a six-bedded sick ward with two isolation cubicles, 
bathroom and lavatory accommodation, a large dining room and kitchen. 
Outside we have a small triangle with trees, sand pit, paddling pool, and a larger 
playground. The hospital is adjacent to two public parks, which have proved 
of the greatest value. 


CRITERIA FOR ADMISSION. 


Cases are admitted up to the age of twelve for each sex. Our youngest case 
has been aged three years. Tentative efforts to increase the age range at the 
upper end have had to be abandoned. The most striking result of admitting 
boys advanced in puberty was a general preoccupation with sexuality which 
permeated through the younger age-groups. At first it seemed possible to 
admit older girls, on the principle that an older girl would more readily mix 
with younger children, but it was found that these older girls tended to remain 
isolated, neither mixing with children nor identifying with nursing staff. While 
the pressure for admission is mainly for disturbed boys, we have found that 
when the number of boys has materially exceeded that of girls, the ward has 


* Paper delivered to the Child Psychiatry Section of the Royal Medico- Psychological 
Association on 23 February, 1949. 
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been more disturbed. With the age range indicated it has been found that the 
ward population is best divided into three main groups. The first is around 
six and seven, and includes both sexes. Then a group of boys around ten 
forms one group. The older girls form a less definite group—the more active 
joining the boys. In addition, more severely disturbed or psychotic children 
form stragglers—who stretch the attention of the nursing staff. 

Cases are admitted from the out-patient list for observation and investiga- 
tion ; or when so acutely disturbed or disturbing as to necessitate hospitaliza- 
tion for treatment ` or when intensive treatment requires the more concen- 
trated effort possible in the planned environment of hospital. We do not con- 
sider it our function to retain in hospital cases in whom active investigation 
or treatment is not taking place, or who are not the subjects of a research 
programme. 


STAFFING. 


The demands of staff for such a mixed group who continually change are 
heavy. This need for staff also depends on the fact that children admitted are 
so acutely disturbed and so varied that the organization and outlook must be 
basically that of a hospital ward. Nevertheless, the fact that all the children 
are up and active means that they must be continually engaged and occupied. 
It early became apparent that children actively engaged with an adult con- 
stitute an amenable group, however much disturbed, while children left to 
occupy themselves, or bored children, form an explosive mixture, however 
normal. In addition to the nursing group, one is, therefore, very dependent 
on the occupation therapy department, a carpentry unit, the P.T. instructor, 
and as much adventitious voluntary aid as can be attained. One of the psy- 
chiatric social workers of the hospital who runs a percussion band and a dancing 
class makes an invaluable contribution. An enlightened and progressive 
tutor from a nearby nursery teachers’ training college, who brought in a small 
group of students once a week to work with the disturbed children, contributed 
a freshness of outlook and interest which was as valuable to the unit as the 
experience proved to the students. The changing organization of the hospital 
with the National Health Act has delayed the appointment of a teacher, but 
with a smaller group and a sister with teaching experience, it was early found 
that most of the children educationally handicapped by their problems were 
most receptive to formal, if very individual, teaching. 

The plan of development was to admit at first a very small number of chil- 
dren and build up our organization with increasing experience. It will be of 
value perhaps to give approximate numbers of staff for an intermediate phase 
which we have now passed `. With ten children of from three to twelve years, 
and a three-shift system of nursing, three nurses are required for each day 
shift, and two night staff—-or one able to call on a relief during the early hours 
- of the night, or at reveille. In addition, the ward sister should overlap both 
shifts during the day. An increase of children beyond these numbers can be 
met by an additional staff nurse, and then by additions to each day shift. Such 
an organization supposes occupation, physical activity, special coaching, etc., 
to be available for an hour or so each day, but leaves the maintenance of these 
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activities to the nursing staff. And, from the point of view of nursing strength 
it is to be borne in mind that it must always be assessed at its weakest. It 
is of little value to have the children ideally handled from ten to twelve, or 
two to four, if at meal hours, bathing time or bed time a disgruntled and bored 
group of children, detached from adult interest and attention, develop a mob 
spirit. Adult patients neglected generally become bored and apathetic, 
children excited and destructive. 

Proceeding as we are to double the numbers instanced, it is clear that we 
must plan our organization to cover a nursing routine and an activity routine, 
and it is hoped that the appointment of a full time occupation therapist and a 
teacher will allow this increase without a proportionate extravagance in 
nursing staff. 

As will be generally appreciated, the organization is of little value if the 
personalities of the staff are not suited to the children. The Ward Sister is 
ot paramount importance. She is faced with the need to be equable but 
energetic, intuitive but authoritative, sympathetic but an administrator. Faced 
with the need of such a paragon, we have found with relief that the wards 
have been admirably run in succession by a sister whose pre-occupation with 
the children’s need for affection allowed authority to be vested in the doctor, 
but called it in seldom ; by a sister whose appreciation of the children’s need 
for imaginative, intellectual and emotional outlet was balanced by a capacity 
for authority and warmth ` and by a sister whose capacity for administration 
formed a stable routine, but whose sympathy with the individuals’ needs 
resulted in the other qualities being added to her. In short, it is a relief to 
find that a sister of intelligence, provided she has sympathy with children, 
will inevitably have the other qualities developed by their demands. 

The nursing staff has been drawn from those undergoing training in the 
adult psychiatric wards. It cannot be too strongly emphasized that preliminary 
experience in the care of psychiatrically ill adults, so far from being a handicap, 
is an overwhelming advantage in those having care of children. Nurses come 
on the ward wholly lacking the rigidly moral attitude that sees a disturbance 
in terms of “good” or ‘‘ bad” behaviour. In addition, we found that it 
was necessary that the nurses should like children and should be intelligent and 
energetic. The plump, placid, motherly but rather stupid nurse whom we 
initially welcomed proved more acceptable to our fantasies than in realitv. 
Children of the age-group dealt with appear to have little use for conventional 
mother figures, and promptly "make rings round ” a nurse lacking imagination 
or intelligence. From the beginning it became clear that male staff were 
almost essential. Boys above seven or eight need male figures, and a male 
nurse can be equably in command of a situation where tact and persuasion 
have failed. It goes without saying that sympathy with children, insight and 
intelligence are equally essential in male staff. 

In educating the nursing staff to work with children, four basic principles 
were given them. They were impressed with the biological need for a child 
to have affection, and the disturbances of the patient were first emphasized 
to them in so far as they represented deprivation of affection, symptoms that 
repel unenlightened affection, or anomalies that prevented the child accepting 
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or responding to affection. It was made a general principle that an admission 
must be met with uncritical warmth till he was assessed and it was clear how 
much need be expected from him. Secondly, the principle was propounded 
that the infant abandons immediate gratification to retain the approval of 
the mother who gives it affection ; the aim that we should produce conformity 
to reasonable demands was based on this principle. With individual cases 
it was made clear that the degree of conformity to be expected must depend 
on the clinical state or stage of the child. For example, the negativistic, over- 
restricted, aggressive child must be given full tolerance till he had become de- 
pendent and showed his need for affection, when he would desire to meet the 
wishes of the staff. The depressed and inhibited child readily focused nursing 
care on himself, but it was necessary to remind the staff of his inner insecurity 
when he became a rowdy, mischievous little imp. The third and most difficult 
principle to convey was the child’s need for emotional outlet, imaginative and 
creative activity and physical activity. As far as possible it has been the aim 
to provide for emotional support through daily contact with the child’s own 
doctor and by allocating each child to a particular nurse, who should be respon- 
sible for that child’s nursing notes and take a special interest in him. Particu- 
cularly ‘‘ necessitous ” children were attached, or rather attached themselves, 
to the Sister, and we became reconciled to the impossibility of ever approaching 
the Sister without taking care to avoid treading on the current case of emotional 
malnutrition. For imaginative and creative outlet we found contact between 
the nursing staff and the occupational therapy sections and progressive members 
of the teaching profession was essential. Appreciation of this need is only 
exceptionally endogenous to the nursing group. Physical activity was pro- 
vided by the recurrent supply of footballs, etc., by a swing, trees, old car tyres, 
etc., in the play triangle, or by daily outings to the nearby parks whenever 
weather permitted. The writer must pay respect to the general readiness of 
nurses to take quite severely disturbed children into the normal community, 
with great benefit and without untoward incident over two years. 

Finally, the question of the use of authority and a stable routine became 
increasingly necessary as numbers increased. The necessity of the first three 
principles was reiterated as the basis for control, but nurses were gradually 
encouraged to assert authority if the circumstances justified. The first solution 
offered if a child were disturbed or uncontrolled, or aggressive to a degree that 
could not be tolerated, was to use persuasion or alternative interest. If these 
methods failed the child was temporarily taken out of the group—if necessary 
carried. At first we seemed always to be carrying away struggling children, but 
as the staff became more secure, the need ceased to arise except in very excep- 
tional cases. We have never avoided admitting or hastened the discharge 
of a child because of disturbed behaviour. 

The final point to be emphasized is the continual need for the nursing staff 
to feel secure. The above four basic principles were emphasized continually. 
Weekly ward talks were given in which either the individual case or a general 
ward principle or difficulty was discussed. Apart from this, continued efforts 
were made to encourage the individual nurses. The Ward Sister found it 
expedient from time to time to advise a new nurse to cease to think of theo- 
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retical principles and deal with a child according to her own good sense and 
knowledge of children, and postpone theory till it emerged from individual 
problems. It was necessary for the nurses to feel that a doctor entering the 
ward did not do so with a critical eye directed to the performance of the nurse. 
The four main principles outlined above were embodied in typescript and given 
to each nurse on coming to the ward. Additional points were added as they 
emerged. For example, it became clear that an adult could not ‘‘ supervise " 
the children. He must work with the children. The need for ‘‘ working with ” 
the children became abundantly clear. A group of children, of whom some 
were disturbed, left to themselves developed a mounting tension comparable 
to the voltage of a set of electrical cells in series. With adults intermixed 
and working with the children the link-up appears to be ‘‘ in parallel” with 
the adult and the child. 

With the best. will, and particularly before ward morale was secure, there 
developed from time to time eruptions of complete unruliness. We found this 
always emanated from one, or possibly two, children. The solution to such 
a situation is to remove the disturbing centre of the disturbance and discuss 
the issue with him privately. Without him the rest of the group already 
anxious at being emotionally in insurrection relapse relievedly into approved 
activity. 


MEDICAL ORGANIZATION. 


The in-patients were organized under an in-patient registrar, who was 
responsible for day-to-day problems in ward routine and immediate problems 
of physical health. He represented immediate medical authority. The re- 
sponsibility for individual treatment was divided among the psychiatrists 
working in the department under the supervision of the seniors. The dicho- 
tomy between the therapist and the authority in the ward was found valuable 
in respect of emotional problems or conduct disorders where the therapist 
might be gratified by his patient displaving unwonted aggressiveness, while 
the ward registrar was intent on canalizing or curbing undue unruliness or 
limiting the same patient’s bullying of little ones. The writer, part of whose 
responsibility is the clinical organization and administration of the department, 
initially planned to be a final benevolent figure in the lives of the children, 
capable of intervening in difficult situations. The children decided otherwise, 
and he found himself created a bogy ot imponderable power. 


INVESTIGATION AND TREATMENT. 


On admission parents were asked to complete a list of all the infectious 
illnesses from which the child had suffered, and previous inoculations. This 
information proved invaluable in the recurrent outbreaks of infection. 

Complete physical investigation was made in all cases ; with normal clinical 
examination, referral to specialist paediatric departments, and appropriate 
special investigations in the shape of EEG, etc. Admission of itself proved a 
valuable diagnostic procedure in disturbance of habits of eating, elimination 
and behaviour problems where the main causative factors were environmental, 
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and often produced a reformulation of the problem and the placing of emphasis 
in the proper quarter. Psychological investigation has become increasingly 
complete, and is a function of the Psychological Department of the Institute. 
It is now extended to include routine groups of tests of intelligence, with tests 
of practical ability if indicated. We are increasingly impressed with the need 
for retesting after treatment, and before a final assessment is made of the 
patient’s potentialities. Further projection tests—Rorschach and Thematic 
Apperception—are being made available in the case of older children, and the 
use of simpler story completion tests, etc., is being explored in the case of 
younger children. b 

Where educational problems are present, and in quite a number of cases 
where they are not apparent, standard tests of reading and arithmetic age 
are extremely valuable. We are too apt to assume that innate intelligence 
and educational attainment are proportionate, which is emphatically not the 
case. Experience suggests, too, that educational retardation is even more 
traumatic to the child of average or superior intelligence than to the intellec- 
tually backward. 

A social case-history is a routine part of the examination of every child 
who is seen in the department. We are fortunate in the recent appointment 
of a psychiatric social worker full time to the in-patient section. This means 
the amplification of work in this respect in the case of the in-patients. 


TREATMENT. 


Nowhere so much as in the therapeutic approach is appreciation of the 
essential socio-psychobiological unity of the child more essential. 

The total investigation should clarify (if it can) genetic factors, constitu- 
tional elements, initial endowment and organic factors, explore environmental 
and developmental influences, and define the individual reaction of the child. 
This done, the need for treatment completely alters the focus. Efforts must 
be directed towards modifying the factors susceptible to alteration, and these 
may not be those primarily responsible for the condition. Nevertheless, 
experience abundantly shows that by diminishing stresses which can be altered, 
we allow the child to achieve relative normality in spite of unalterable handi- 
caps. Thus, a boy of ten, showing the neurological evidence of severe head 
injury, was admitted from an observation ward as a result of uncontrolled 
behaviour. Environmental and psychotherapeutic treatment in hospital with 
educational coaching eventually achieved an apparently normal child. Parallel 
exploration at home revealed a mother severely disturbed, who taxed the 
psychiatric social worker’s skill. Eventually a boarding school allowed the 
boy to lead a normal life, while the efforts of the psychiatric social worker 
achieved a home to which he could return with satisfaction on holiday. An 
epileptic may have his fits controlled by drugs, but be incapable of leading a 
normal life till his obsessional system has responded to therapy, or of returning 
home till the mother has received help and the treatment that will prevent 
her recreating the problem. In every case the need for total treatment becomes 
apparent. 
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_ Finally it should be emphasized that with children hospitalization is but 2 
phase of treatment, and should lead often to increased concentration on the 
mother at home or the future environment. Circumstances often compel this, 
as the admission of a disturbed child may sometimes precipitate a psychotic 
illness in the mother. Much work has also to be done with discharged cases 
if the benefit made by the in-patient treatment is not to be lost. 


A number of cases of infantile dementias have been admitted for study: 


and observation. The post-encephalitics and epileptic deterioration can be 
defined, but the residual cases of schizophrenic development require closer 
study. Physical methods of treatment are being tentatively explored with 
the severely disturbed and totally inaccessible of these. Another case of 
schizophrenic withdrawal receives intensive daily treatment with a projective 
method on an analytic basis. 

Electrophysiological investigation has revealed the presence of epileptic 
phenomena in cases where it was not anticipated. The ward also allows more 
overt cases of epilepsy to receive caretul observation while being stabilized on 
the more elegant variations of a pharmacological regime before being returned 
to out-patient clinic or practitioner. Behaviour disturbance related to specific 
disturbances of the EEG also form the basis of a long-term investigation. 

The psychologists play their part in the educational aspects of treatment. 
Special coaching is available for general educational retardation of specific 
disability. With the co-operation of the London County Council, coaching 
vacancies are available in their classes for children retarded through emotional 
causes, and these children attend from hospital. We also make a practice 
frequently of returning children to full attendance at day school some weeks 


before discharge from hospital. This has proved most valuable. The psycho- | 


logist concerned usually maintains contact with the school or special class. 

In emotional or developmental problems, whether manifest in disturbance 
of habits or behaviour, the usual child guidance techniques are employed. 
Group phenomena can sometimes be utilized in children’s spontaneous ward 
association, and invaluable observations made. We tend to use painting as 
a projective and therapeutic method. Initially some fears were entertained 
that the frequent use of painting, drawing and play as a creative or recreational 
outlet would impair subsequently the value of these techniques in a therapeutic 
relationship. This has, in fact, not occurred, and the specificity of the relation- 
ship in therapy is re-emphasized. 

Finally, one must reiterate the importance of every aspect of a psychiatric 
social worker’s function in an in-patient department. In every case she 
mediates and explains the hospital to the parents, in selected mothers she 
embarks on case work, and in many instances she maintains the contacts with 
social agents, and organizes the environmental modification that will be neces- 
sary on the discharge of the child if the effect of admission is not to be lost. 


SUMMARY. 
The children’s in-patient department at the Maudsley Hospital is described. 
Organization and staffing is outlined. Principles of investigation and treat- 
ment are discussed. 
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THESE notes are divided into three sections. In the first, consideration is 
given to cases of aphasia occurring in childhood. In addition, the handedness 
of defectives is touched on, and there is a note on the influence of heredity. 
The section as a whole owes its existence to ideas set in motion by Brain’s 
“* Speech and Handedness ” (Lancet, 2, 839, 1945). For that reason somewhat 
disparate elements are dealt with together. Section two is concerned with 
stammering ` an endeavour is made to apply to this condition propositions 
put forward in the first section. Brief attention is given to bad spelling—or 
rather to that group of bad spellers in whom there is consistent discrepancy 
between their intellectual capacity and attainments, and their performance in 
oral and written spelling. The last section deals with ‘‘ motor ” or executive 
aphasia. A plea is put forward for the recognition of a dysarthric component 
in this condition. An anatomical configuration is suggested by which uni- 
lateral cortical dysarthria would become a possibility. 


HEREDITY, DEFECT AND EARLY APHASIA. 


After criticizing the view that man first became right-handed and then 
developed speech, Brain (1945) writes: ‘‘Is it not, on the other hand, more 
probable that it was the appearance of a motor speech “‘ centre ” in the left 
hemisphere in man that made that the dominant hemisphere, and the right 
hand the dominant hand, in contrast to the ape, in which right and left-handed- 
ness develop with equal frequency ?’”’ If the evolutionary primacy of the 
motor speech-centre is accepted, it is reasonable to regard the centre as main- 
taining its lead in the development of the individual. One may logically suppose 
that recapitulation takes place, that the speech-area first finds form and 
expression, and that the side of dominance and the direction of handedness are 
thereby determined. It is not improbable that the infant passes through an 
earlier, fleeting, simian phase in the same process of growth by recapitulation. 
In this phase, rudimentary random handedness may be detected. But true 
human handedness occurs after the beginnings of speech, by which it is directed 
and to which it is linked. In the great majority of cases such handedness 
persists throughout life. Its essential quality is its determination by speech. 
Speech and handedness are linked characters, and the relationship of the 
former to the latter is causal, temporal and directional. Whenever possible, 
the link is preserved in subsequent translocation of the speech-nodes or in 
subsequent deviation from native handedness. The former event is succeeded 
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by change of handedness. The latter event is preceded by transfer of the 
speech-nodes. The conjoined functions tend to alter as a whole. The pro- 
position is applied, in this and the succeeding section, to some cases of early 
disorder of speech and handedness, after a preliminary comment on the 
influence of heredity. 

Brain (1hid.) cites heredity as the most important cause of handedness. 
‘“‘ The inheritance of right-handedness as a dominant and left-handedness as a 
recessive will explain most of the facts.” He writes later: ‘‘ Thus we are left 
with the question why the left hemisphere is commonly the major one. The 
genetic explanation of this is that left hemisphere dominance is dominant also in 
the mendelian sense, whereas dominance of the nght half of the brain is usually 
inherited as a recessive.” But speech—as stated above—is considered to take 
the lead in individual as well as in evolutionary development, and to stand 
in causal relationship both to handedness and to dominance. Therefore, only 
one inheritance is required for both of these. The position of the speech-nodes 
alone requires to be transmitted. Left-sided speech is dominant; right- 
handedness and left cerebral majority are its invariable accompaniments. 
The appearance of heritable value is given to characteristics which in truth are 
acquired or accessory. This results from their strict dependence upon the 
primary character of speech-location. If this argument is sound, the ex- 
planation of the rare cases of homolaterality of speech and handedness— 
“perhaps because speech and handedness have become dissociated in 
inheritance ’’—cannot be sustained. 

Gordon (1920-21), in a study of defective school children and of twins, found 
that the percentage of left-handed individuals was conspicuously higher among 
defectives than among normal children. He took the view that the left- 
handedness was the result of a left cerebral lesion also causing defect. Such 
an explanation does not cover the total range of defect, though high left- 
handedness or ambidexterity runs through the whole; indeed, Gordon’s 
theory is expressly limited to his group of educable defectives. Many defectives 
in the lower grades are speechless. The influence of the speech-centres on 
handedness is cancelled, and with it the hereditary factor in the determination 
of handedness. These defectives are to be regarded as reverting to, or failing 
to emerge above, the simian level. At that level handedness is distributed 
equally between left and right, given a sufficiently large sample. Speechless 
defectives will show a similar distribution. Also, their handedness, without 
the purpose conveyed through the link to developing speech, will be an in- 
efficient function. Gordon’s group possessed the power of speech, though in 
many cases speech was defective. Many of the left-handed individuals in the 
group are stated to have become so because of weakness or clumsiness of the 
right hand, though this factor was not explicitly investigated. If the pro- 
position already advanced is correct, such a cross-over of handedness must be 
preceded by transfer of the speech-centres to the minor hemisphere. Only 
thus will be preserved the temporal and directional link with speech: and this 
is believed to be the essential element in human handedness. That such a 
transfer can occur is evidenced by the early traumatic dysphasias, in whom 
the speech-centres are known to cross to the undamaged hemisphere. But 
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in the defective group, while handedness alters, defect remains. There must, 
therefore, be a degree of damage in each hemisphere. While crossing of the 
speech-centres does little or nothing to relieve defect, or even to improve 
speech, relative escape of the hand-centres of the minor hemisphere permits 
of the promotion of the left to the leading hand. Weakness or clumsiness of 
the right limb may be the influence determining the change. More probably, 
this is determined by the far more serious delay and difficulty in speech, and 
allied halting in intelligence. (Intelligence in the child implies the ability to 
become more intelligent. It is a promise of development as well as a limit of 
intellectual capacity.) These lead to what may be termed a search in the 
minor hemisphere, an expression of the teleologic drive of the organism. The 
search in regard to freeing of the individual’s intelligence is unavailing ; but 
a more useful leading hand is found, and dominance settles on the side of the 
brain controlling it. Though in many cases the escape from the major hemi- 
sphere has no influence on defect, this may not invariably be so. In some 
cases an undamaged minor hemisphere may be found. A certain number of 
individuals may indicate by their sinistrality that they have escaped from 
defect. A much smaller number of right-handed individuals may achieve the 
same result by a similar method. Gordon (bg) notes that “‘ spontaneous 
change of left-handedness to right-handedness in writing among mental 
defectives is often found to be associated with progress in school work and in 
intelligence.” These, in the light of the theory here put forward, are seen as 
native sinistrals with damaged major hemispheres. By search and escape to 
the less damaged minor hemisphere they advance from defect. Crossing of 
the speech function is thus advanced as the prime cause of the increase in 
left-handedness among educable detectives. It occurs especially, and perhaps 
only, in those who display early disorder of speech or disablement of the leading 
hand. It succeeds in those cases where a lesser degree, or an absence, of damage 
is found in the minor hemisphere. This provides for greater ease of speech, 
or gain on defect, or both. The crossing is thereby approved, and the new 
centres are consolidated. It succeeds also in those cases where an equally- 
damaged minor hemisphere is found, but in association with a more useful 
hand. The increase in left-handedness, expressed as a percentage of the total 
cases, is less than the percentage of crossing cases. The difference, expressed 
as a percentage of the crossing percentage, is twice the normal percentage of 
left-handed cases. Thus, if the latter is 5 per cent., and the crossing cases 
40 per cent., the increase in left-handedness is 36 per cent. and the total left- 
handedness 41 per cent. In this group of cases, the ‘‘ normal ” incidence of 
left-handedness corresponds with the initial rate of 25 per cent. expected by 
theory, since the usual diminution of left-handedness is not allowed to develop. 
With the same proportion of crossing cases (40 per cent.), the difference between 
the increase and the crossing-rate will be 50 per cent. of the crossing-rate, and 
the new rate will be 45 per cent. The age of crossing varies, but is usually 
early. The power of crossing probably has a mathematical relationship to age. 

Orton (1937), in his discussion of the congenital abnormalities of speech in 
children, comments on the frequency of left-handedness and ambidexterity 
in the personal histories of the children. He uses the concept of intergrading 
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and makes intergrading the determinant of failure in speech. But such “‘ inter- 
grading ’’ is, properly speaking, a result and not a cause of defective development 
of speech. The absence of speech-nodes results in a simian level of handedness, 
where left and right have about equal distribution. Furthermore, the leading 
hand, deprived of the guidance and stimulation streaming from a rapidly- 
developing speech-area, cannot attain a normal superiority of use. The 
margin of preference over the minor hand must always be small. Also, if the 
idea of search in the minor hemisphere is a valid one, one must invoke it in 
congenital dysphasia. Does not this lead to the inevitable conclusion that 
the disability requires a bilateral lesion? It is of interest to note that the 
family trees of these patients contain many left-handed and ambidextrous 
individuals. Are the two facts connected ? Is it reasonable to suppose that 
left-handedness increases the possibility of dysphasia in the descendants ? Is 
it not more likely that there is transmitted through the family a failure to 
develop the left speech-area? That this leads to search and escape to the 
minor hemisphere, and hence to left-handedness ? And that, in isolated cases, 
there is failure to develop both speech-sites, with total failure of speech and a 
simian distribution of handedness with a low margin of preference ? 

Early acquired dysphasias, of traumatic or infective etiology, differ in one 
important respect from those of later life. Damage to the speech-function is 
transitory, if the minor hemisphere is spared. The latter accommodates the 
paths and powers of speech formerly contained in the major hemisphere. The 
appearance of the new centres may be to some extent facilitated by hereditary 
factors. The difference between the major and the minor hemispheres in 
respect of the speech nodes is not the simple difference between presence and 
absence. It is the difference between presence (D) and presence (R). The 
hereditary disposition is peculiar in that dominant and recessive characters 
separate out in different halves of the brain. Both are states of neurological 
‘‘dominance.’’ (These statements do not apply to DD and RR individuals).* 
Position, a localizing character, is transmitted, rather than diffusing attributes 
such as stature, colour or maturity. It is possible that, to use an analogy, 
the right brain may be a diagram of the left in regard to speech; the two 
halves of the brain may give contemporary meaning to the states of being and 
fore-being. Further, incomplete dominance may advance the status of the 
recessive character, that is, may promote partial development of the right 
speech-area. Crewe (1947) gives examples of recessive characters appearing 
recognizably in the heterozygote: though non-red colouring of the hair is 
dominant, ‘‘ the heterozygote can often be recognized by a reddish tinge to 
the hair and by heavy freckling.’’ Again, schizophrenia is carried by a single 
recessive gene, yet Kallmann (1948) states that “‘ schizoid personality-types 
may be either homozygotes with effective resistance to the expression of the 
genotype, or heterozygotes with strongly reduced resistance.” Such obser- 
vations bear closely on the question of ambidexterity. Destruction or 
abandonment of the left speech-zone may lead to the occupation of a right 
speech-zone which already exists at or above the level of design. If inhibition 
of the right zone on behalf of the left is implicit in left dominance—is dominant 
—it may disappear in a destructive lesion of the left hemisphere. The age 
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below which the transfer of powers can be effected is variable. Brain states 
that “It is much less likely to happen when speech-pathways are already 
established in the left hemisphere.” Elkington and Purdon Martin (1946) say 
more positively: ‘‘ No lesion of the speech-region of the left hemisphere, 
however extensive, causes lasting loss of speech in a child under the age of 
6 years, provided that sufficient intelligence remains. After this age the 
possibility of such compensation by the right hemisphere from (stc) lesions in 
the left hemisphere seems gradually to diminish and to occur but little after 
adult life is reached, but even in adult life remarkable exceptions to this rule 
are seen.” Such statements indicate the likelihood of a mathematical re- 
lationship between age and recovery-rate in aphasia. Formidable difficulties 
attend the statistical testing of this possibility. The collection of recoveries 
from different age-groups of the same universe is involved, and their assessment 
as proportions of all cases of aphasia in the same groups. Nevertheless, a 
forecast is made that, in a population developing a statistically adequate 
number of cases, the proportion of recoveries would be found to produce, 
against age, an S-curve almost symmetrical about the mean rate. The curve 
is of the same nature as the normal frequency curve represented by 
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It would indicate the probability or power of recovery at each age, and in all 
cases of aphasia. It would also define the limits.within which the link between 
speech and handedness is preserved. The link—as has been said—is the 
all-important element in human handedness. In early years it is stable, and 
rides out disasters which compel a transfer of speech or handedness. But it 
becomes more brittle with age, and there is an increasing tendency for it to 
disappear in alteration of either function. Age lowers its resistance ; increas- 
ing age increasingly operates against the ability of the conjoined functions to 
alter as one. Loss of handedness must plainly obey the same rule as aphasia. 
The proportions of recoveries must bear the same relation to age, and will 
define the samecurve. In early life, lost or impaired use of the leading hand 
is responded to by an increase of efficiency in the previously subordinate hand. 
Speech-centres cross, and true handedness develops in the uninjured hand. The 
power of transfer diminishes as age advances. The left hand certainly comes 
more into play in all cases; but it increasingly fails to develop true, linked 
handedness, because of increasing fixity of the speech-nodes. The position 
may be summed up by saying that in early life the ‘‘ compelled ” use of the 
hand becomes the “ preferred ’’ use of the hand; while in later life the un- 

injured hand remains the “‘ compelled ” hand. 
In early aphasia, Elkington and Purdon Martin limit the power of crossing 
to those cases where sufficient intelligence remains. Since the dementia is a 
direct and proportionate result of the lesion, the statement in effect limits the 
power of crossing to those cases where the lesion is not of the greatest severity. 
Or, conversely, it affirms that cases of great severity do not recover the use of 
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speech, though the subjects may be under six. Is this statement correct ? 
If the conception of ‘‘ search and escape ” is trustworthy, it is incorrect. For 
the search takes place as an impulse reaching out from the goal-determined 
urge or drive of the organism. It must be assumed to be independent of the 
intellect. It must proceed, however severe the lesion and however profound 
the dementia. If it fails, it must fail because of equal or approximately equa! 
damage to the minor hemisphere. Failure of recovery in the area of probability 
implies a bilateral lesion. This, rather than loss of intelligence, appears the 
probable explanation. 

Alteration of handedness is to be expected in cases of aphasia which recover 
by transfer. . The acquisition of new centres does not affect the dependence of 
handedness on those centres. The integrity of the link is preserved. The 
tendency to preserve it enables the child to trace again the evolutionary step 
relating the hand to the motor speech-centre. It passes again from phonation 
to verbalization, and again ties the hand to speech. But transfer of handedness 
will be opposed by two influences. In the first place the child will have 
memories and habits of use of the previously leading hand. In the second 
place the alteration will usually be from right to left. The emerging use of the 
left hand is likely to be checked, as it frequently is in native sinistrals. Never- 
theless, one would suppose that traces of the new handedness will become 
established, and may be detected. For reasons. subsequently given, such 
handedness is most likely to betray itself in gesture. Follow-up of a number 
of children who have recovered from post-natal dysphasia should reveal a 
higher than normal incidence of left-handedness or ambidexterity. If such an 
incidence were established, it would be important evidence tending to confirm 
the ‘‘ rule of conjunction ’’ put forward here. The child will, it may be supposed, 
display divided handedness of a kind frequently met with in stammerers. 
In both there is imposed dexterity. In the aphasic group, however, dexterity 
is enhanced by pre-aphasic custom. In the section on stammering, reasons are 
given for supposing that there are bilateral speech-centres which are responsible 
for the speech-defect. In aphasic cases there can be no such bilaterality, and 
therefore no stammer. 


STAMMERING. 


Stammering occurs frequently among individuals in whom there has been 
an imposed shift of handedness from the left hand. In the group of native 
sinistrals, three sub-groups may be formied, composed of (a) those in whom 
there is complete and successful transfer to the right hand, (b) those in whom 
there is incomplete or partial transfer, and (c) those in whom transfer fails or 
is unattempted. In sub-group (a) and in sub-group (c) there is no incidence 
of stammering. In sub-group (b) the incidence of stammering is high, and 
the sub-group contributes over 50 per cent. of the total number of stammerers. 
Among the latter, partial or masked left-handedness should always be sought. 
The actions most likely to betray the original handedness are gestures. In 
aphasia, foreign—referential—orectic language are lost in that order. 
Emotional speech is the kind most resistant to decay. Gesture, a form of 
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“ speech,” is a concert of movements in which the leading hand is likely to be 
most intimately associated with the speech-centres. Further, it is for the 
most part emotional speech. Even when used in referential exposition, it 
is used in order to impart emphasis by emotional means. In a partial shift of `’ 
handedness there should, by the rule of conjunction, be a partial transfer also 
of speech-centres. Since emotional speech is the last language to fail in the 
traumatized speech-area, it is likely to be the last speech to be affected by 
partial transfer. In most cases, it will remain in the half of native dominance. 
In this position, it will continue to give a bearing to the originally leading hand, 
when emotional speech is aided by gesture, or referential speech emphasized 
by it. 

Success in transfer from the left depends upon the age of transfer. Hereditary 
handedness may show itself early, possibly at or soon after the first attempts at 
self-feeding. It is usually established during the second year, and imposed 
transfer may therefore begin in the last months of that year. Such a transfer is 
likely to be complete and rapid. Its completeness, by the rule of conjunction, 
is dependent on prior transfer of the speech-centres ; this transfer is clearly 
most likely to be successful when it is close in time to the beginnings of speech. 
Later transfers occur when there is later, less assiduous and less constant effort 
to impose on the child the use of the right hand. These transfers take pro- 
gressively longer to effect, and are increasingly unlikely to succeed completely. 
Perhaps the age of three may be taken as a water-shed. Below it, asympto- 
matic transfer occurs. Above it, shift is partial and often accompanied by 
stammering. In many cases, handedness is not seriously attended to until the 
performance of writing, when the left-hander is forced for the first time to use 
his right hand in a complicated act. Stammering often begins at this time. 
All these cases must be regarded as primarily failures in transfer of the speech- 
centres. It will be noted that this failure often occurs below the age at which, 
in traumatic cases, transfer of centres is successful. The reason for this 
discrepancy is clear. An urgent compulsion to establish the organism’s power 
to communicate by speech leads, in the latter cases, to ‘‘ search and escape ”’ 
from the desert-like area of the major hemisphere. In the former cases the 
“escape je from perfectly-functioning centres, and no such compulsion 
exists. In the latter cases, governance of speech moves out of an untenable 
site ; in the former the site is not in danger. 

Stammering, then, occurs with a high degree of frequency when there is an 
incomplete transfer of speech-centres associated with a relatively late and 
partial shift of handedness. Is there a division of speech-centres, or parts of 
centres, between the two sides? It has already been stated that emotional 
speech tends to remain a function of the original major hemisphere. Further, 
it is obvious that most sinistrals will develop a writing-path for the right hand 
in the original minor hemisphere. In spite of this apparent tendency towards 
fragmentation of the speech function and allotment of separate fragments to 
separate hemispheres, it is difficult to believe that erection of new speech- 
centres proceeds by, or in step with, subtraction from the old. More probably 
in the new speech-area complete centres arise, and incomplete transfer results 
in bilateral representation. Different emotional or expository circumstances 


574 THE INTERPRETATION OF SOME DISORDERS OF SPEECH, [July, 


may determine which set is in operation. It is possible that one side or other 
may achieve ascendancy, and thus become the site where an aphasigenic lesion 
may occur. It is possible that such ascendancy may not be directly and 
quantitatively related to the amount of handedness in the connected hand. 
Such may be the cases where faulty localization of the lesion occurs. It is also 
possible that bilateralization may, in some individuals, produce immunity from 
aphasia by a single lesion. 

These are speculations, but it” seems a reasonable deduction from the rule 
of linkage to predicate some degree of bilateral representation of the speech- 
function in stammerers. In stammering itself the essential happening is a 
sudden, total inhibition or arrest of speech which, however, is not retroactive 
—i.e. does not impede repetition to the point of arrest. The arrest occurs 
where certain consonants are placed in the line of speech. In the case of 
voiceless consonants, the inhibition commonly severs the link between these 
and their succeeding vowels but does not impair their articulation. In the 
case of voiced consonants, in addition to the severance of the link there is loss 
of vocalization, but articulation is frequently unimpaired. In association with 
inhibition, there are involuntary muscular contractions, on the one hand, and 
repetition, on the other. The muscular contractions result in intermittent 
spasms of the facial and respiratory muscles. The accessory and essential 
muscles of respiration are engaged. There are frequently movements of the 
arms, often in the shape of vague gestures. Even the lower limb may be 
involved in pawing movements. Repetition, the stammer itself, tends to 
involve the consonant immediately before the descent of inhibition. There is 
some similarity between the repetitions of the stammerer and perseveration of 
the motor aphasic. Phonation of a wild and unmuted character often replaces 
repetitive efforts. The one constant element in this complicated display is 
loss of speech—speech-paralysis—and this may be the only feature. 

In normal, *‘ useful ’’ speech there is said to be bilateral control exercised 
by a single eupraxic centre for motor speech. In stammerers there is some 
reason to suppose that the discharging ‘‘ centres’’ are duplicated. When 
stammerers speak normally there can only be one discharging path in operation. 
It is conceivable that the phenomenon of stammering occurs when there is 
dissynchronous discharge along both paths. The precise reasons determining 
such a bilateral discharge cannot be stated. It may, however, be relevant to 
recall the argument for the retention of emotional speech in the old major 
hemisphere, and to point to the frequent association of stammering with words, 
themes and circumstances carrying an emotional charge. Bilaterality of itself 
suffices to explain dissynchrony. Two sites of discharge, evolving at different 
periods in the individual’s development, and in different parts of the brain, 
cannot have exactly similar time-relationships to the area of the motor cortex 
which they both control. If both are discharging, similar impulses will arrive 
at the same area of the cortex, but out of step. The likely result of this ungeared 
series of impulses will be to result in local inhibition of cortical response. This 
may be adduced as the case of the speechlessness of the stammerer. If so, 
it can be stated that such bilateral cortical inhibition ís followed by a series 
of involuntary movements proceeding in an irregular march, and in a setting 
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of consciousness. One may suppose that such local cortical inhibition would 
result in the release of a local dysrhythmia. If this is present, it is accom- 
panied by involuntary movements of a kind not unlike those of focal cortical 
epilepsy. The similarity is obviously far from complete. The regular, spreading, 
-largely unilateral clonus of the Jacksonian fit is mimicked only at a distance 
by the accessory movements of the stammerer. These are not only more tonic, 
and less one-sided—they are probably not completely involuntary. Never- 
theless, they provide a case for examination by electro-encephalography. 
Stammerers will show a higher percentage of dysrhythmics than the general 
population, by reason of their neurotic tendencies. Allowance must be made 
for this in assessing the results of any such examination. This should be 
confined to severe stammerers, and repeated records should be made in the 
stammering-fit itself. 

The view put forward in the first sentences of the above paragraph is not 
unlike that put forward by Travis (193r) in different terminology. Travis’s 
views are summarized thus: ‘‘ The factors of striking etiological significance 
in stuttering indicate that the lack of a dominant speech-gradient in the central 
nervous system permits a competition to arise between equal gradients of 
control, particularly between those in the right and left cerebral hemispheres. 
The competing gradients cancel each other; the antagonism between the left 
and the right cerebral hemisphere acts to block out functioning.’’ The 
diagnosis of cortical inhibition receives some support from Travis’s comment 
on the tongue. ‘‘ The more or less continuous action-current activity present 
in the record taken (from the tongue) during normal speech is altered in 
the record taken during stuttering by periodic discharges of relatively high 
frequency (40 to 50 per second). The latter high-frequency discharges are 
interpreted to be characteristic of uninhibited lower-level functioning. We 
should assume the gradient of excitation responsible for them to be resident in 
the sub-cortical centres.’’ The suggestion that stammering movements may 
represent a disorderly epileptic mutate makes relevant the observations of G. 
Steiner (1914). After noting the high incidence of left-handedness among 
epileptics, and Redlich’s explanation—that a lesion of the left brain causes 
both the fits and the change of handedness—Steiner points out the high incidence 
of left-handers in the families of epileptics, and relatively high incidence of 
epilepsy in left-handed families. He regards epilepsy, stammering and left- 
handedness as constellar characteristics tending to crop up in certain families, 
though apparently not necessarily in combination in single individuals of the 
family. 

In rare instances, the subjects suffering from late aphasia are found to have 
their speech-areas on the same side as the leading hand. They are, of course, 
only a fraction of the total number of individuals with a similar disposition of 
speech-areas and handedness. They may be assumed to occur in the general 
population in a proportion equal to that of the “ homolateral’’ aphasics in 
the total number of subjects developing late aphasia. As has been noted, 
they lead to errors of topographical diagnosis which may be serious when the 
aphasigenic lesion is a neoplasm. Their explanation is a matter of difficulty. 
A tentative and most speculative note has been included earlier in this section, 
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suggesting their possible genesis among partial sinistrals, with bilaterality of 
the speech-centres and loss of parity between the dominant speech-area and 
the connected hand. Such a suggestion, it must be confessed, denies the 
theory by which the control of handedness by speech is elevated to a rule. 
One can only state that the theory pursued in this and the preceding section 
does not appear wholly adequate to explain such cases. 

There is, however, one group of individuals who fulfil the requirements of 
the advanced theory, and of clinical experience. These are the sufferers from 
early traumatic dysphasia. In the previous section it is stated: “ In (early) 
traumatic dysphasias where there is recovery of speech by transfer of the 
speech-centres, there must subsequently be alteration of handedness. . . . 
The alteration of handedness will be opposed by two influences. In the first 
place the child will have memories and habits of use of the previously leading 
hand.’ In the second place the alteration will normally be from right to left. 
The emerging use of the left hand is likely to be checked, as it frequently is in 
native sinistrals.’’ In other words, the handedness of the hand in connection 
with the speech-centres will in these individuals receive minor emphasis. If 
they in later life sustain a lesion of the speech-area, the resulting aphasia is 
likely to lead to faulty diagnosis of the lesion. The lesion will, from con- 
siderations already stated, be right-sided ; and the aphasia will be an aphasia 
of the (apparently) right-handed. 

A concluding note on the influence of stammering in the production of a 
secondary error of speech may find a place here. Bad spelling in the absence 
of intellectual or educational defect is due to faulty habits of reading. Words 
that are poorly attended to in reading are inexactly memorized and visualized, 
and inaccurately reproduced in writing. Habitual brief attention develops 
in the earliest days of reading when the latter is public and audible. The 
impulse to withdraw attention is due to difficulties in the enunciation of words. 
Stammering is the commonest difficulty at that age. Bad spellers, in the 
writer’s experience, commonly stammer or have a history of stammering while 
reading was acquired. Intelligence may ingrain rather than correct the habit 
of visual elusion, since to a quick intelligence meaning leaps from imperfect 
visual clues. Writing itself, by bringing on a stammer, may cause deterioration 
in reading and spelling inconsonant with previous progress. It is to be noted 
that bad spelling is a graphic or dyspraxic error resulting from a defect on the 
sensory or receptive side of speech. This is in line with the brief reference to 
apraxia made in the following section. Again, stammerers tend to be mirror- 
writers, or to have a history of mirror-writing. In these there is a tendency 
to overflow from the leading mirror-writing hand to the forward-writing hand, 
and this may produce reversal of letters, reversal of syllables, and backward 
slope. While the first is readily corrected, the second may persist as a pure 
error of written spelling. Mirror-writing also, by provoking a tendency to 
mirror-reading, leads to difficulties in forward reading which increase the 
chances of spelling error among the left-handers and the stammerers. 
Association between crossed laterality and bizarre deformities of spelling has 
been recorded by Moodie (1940), who regards the crossed laterality as the 
responsible agent. It is at least an alternative hypothesis to regard the crossed 
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laterality as a result of a cross-over of handedness which, by producing stam- 
mering, leads to errors of spelling in the way outlined above. 


EXECUTIVE APHASIA. 


The proposition is advanced that executive aphasia is usually dysarthric 
in sum or in part, and that the dysarthria arises directly from a unilateral 
cortical lesion in area 4c (Brodmann). Marie (1906) expressed a somewhat 
similar view. He regarded Broca’s aphasia as a syndrome in which anarthria 
is yoked to sensory aphasia by the simultaneous occurrence of lesions in the 
lenticular zone and in Wernicke’s sensory zone. Recently, Nathan (1947) has 
observed the occurrence of dysarthria developing as a result of facial apraxia, 
and suggests that such may be the origin of dysarthric symptoms in Broca’s 
aphasia. He placed the unilateral lesion in the lower part of the pre-central 
gyrus, or deep to it. The writer regards unilateral cortical dysarthria, with or 
without apraxic dysarthria, as the common essential disturbance of speech in 
executive aphasia. 

(i) Motor, expressive, executive or subcortical aphasia differs from the 
aphasias categorized by Head (1920, 1926). The latter are probably cortical, 
display intermingling, and are marked by disturbance of symbolic thought 
and expression. Further, they are accompanied by affection of inner speech. 
The purity and consistent symptomatology of executive aphasia are well 
known. Walshe, for example, (1947) writes of it as the ‘‘isolated loss of a 
specific educated skill, other skills being left intact.” There is no interming- 
ling; though there may, of course, be addition from the presence of other 
aphasigenic lesions. Again, executive aphasia is not a true disorder of symbolic 
thinking. There is a loss or paucity of symbols ; but the power to represent 
objects and ideas by symbols is retained. These may have to be invented, 
and thus have significance only for the subject, or he is driven to use circum- 
locutions in, order to communicate his meaning. It is this restriction of the 
means of communication which suggests a defect of symbolizing power, where 
none in fact exists. Furthermore, inner speech is not invariably defective. 
If it is defective, this, in the writer’s belief, argues poor literacy and probably 
lifelong intellectual disability. Reading in the semi-literate involves the use 
of the executive path, even when the person reads "to himself.” Reading is 
therefore impaired among these in executive aphasia (Walshe, 1944). Inner 
speech may similarly proceed by the subdued use of the executive path, and 
similarly be impaired in executive aphasia. But when inner speech is com- 
pletely emancipated from verbal action, it will escape. If a lesion destroys 
the capability of emancipated, or imagined, inner speech, should it not produce 
aphasia in educated persons, and spare the poorly literate ? The proposition is 
that the lesion acts directly on the executive path in the latter. It acts on the 
image, which acts on the executive path, in the former. Executive aphasia can 
occur without impairment of propositive or imaginative power in these, and 
therefore without disturbance of inner speech. Loss of propositive capacity shuts 
off speech in all cases. Then, in some cases, executive aphasia affects inner 
speech ; in some cases it spares inner speech; in all cases loss of propositional 
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power destroys speech ; loss of imaginative power affects word-formation only 
in the intelligent literate. The latter retains his freedom of thought in executive 
aphasia, but becomes vulnerable to lesions which do not affect his ill-educated 
brother. The dictum of Hughlings Jackson, adopted by Head, that inner 
speech is invariably affected in aphasia, is true only of the semi-literate in 
executive aphasia, and true mainly of the literate in cortical aphasia. 

Since executive aphasia differs so radically from the aphasias surveyed by 
Head, the suspicion that it may not be a true aphasia is justified ; and it may 
be suspected also that the symptoms are dysarthric if not aphasic. It is true 
that a dyspraxic lesion, equally with a dysarthric lesion, disavows Heads 
aphasic characteristics. But the theory of eupraxic control of speech is itself 
suspect, having regard to the admitted sway of the distance receptors in 
skilled performance. Nor is it true to say that the distinction between dysar- 
thria and dysphasia is merely verbal, and that the condition is denied the title 
of aphasia only because it falls outside the limits posed by Head. For the 
aphasias of Head, and the dyspraxic theory of aphasia, require a supra- 
pyramidal lesion ` while the symptoms observed, if dysarthric, are the result of 
a lesion at the head of the pyramidal path. In short, if Head’s categories are 
complete, executive aphasia is not an aphasia, and the alternative description 
may be the single one of dysarthria, with regional and physiological, as well as 
titular distinction. 

(ii) Frankly dysarthric symptoms are common in executive aphasia, and 
may survive after the ‘‘ aphasic’’ or ‘‘ dyspraxic `" element has disappeared ; 
this may indicate a tendency for anarthric lesions to recover through a dysar- 
thric phase. It is difficult to account for them if only one lesion, in the eupraxic 
area, is responsible. Nathan has indicated that facial apraxia may result from 
simple extension of the lesion to area 4c. But apart from dysarthria so 
produced, dysarthria can accompany aphasia only if a two- or three-point 
breach occurs, interrupting both pyramidal tracts in addition to Broca’s node 
or its emissive fibres. On the other hand, if it is conceded that cortical dysar- 
thna can result from a single injury, to the apex of the left pyramidal path of 
speech, and this directly, rather than through the agency of facial apraxia— 
then the mechanism of a simple explanation of dysphasia—dysarthria is at hand, 
for these can be envisaged as occurring as the result of a single circumscribed 
lesion. 

(iii) In the present state of knowledge Broca’s node is a Euclidean reality, 
having existence without position or magnitude. Nevertheless, a basic structure 
can be assigned to it, resting on the usual theory ofits action. It is believed to 
control both internuncial (Walshe, 1947) pyramidal paths of speech, and to 
pass identical impulses to the heads of each path with such exact adjustment 
that they reach the muscles of articulation without fringing. There is centri- 
fugal discharge along two sets of axons, one set being commissural. The 
discharge is so timed that impulses reach the end of the longer commissural 
path at the same instant as similar impulses reach the end of the shorter path. 
The discharging focus is more complex than a single cluster of cells, each of 
which discharges along two axons. For unipolar cells in man govern centripeto- 
centrifugal fibres, and bipolar cells are confined to the ganglion-clusters of the 


1949. | BY W. W. ROBERTS, M.R.C.S. 579 


VIIIth nerve Unilateral control of right and left paths must be subserved by 
a double bank of cells, one bank controlling one pyramidal shaft. Afferent 
informative impulses from widely-separated auditory, kinaesthetic, cerebellar 
and visual zones discharge upon both banks in such a manner that the banks 
act on them in concert. Each pair of discharging cells must therefore be 
linked by one or more mediating receptor cells. Both banks are coupled by a 
belt of receptors. Such is the minimum requirement of theory. But there is 
no evidence at all that such a three-in-one structure exists in the frontal cortex. 
If, however, the theory of unilateral control of bilateral paths of speech is set 
aside, if the eupraxic node is held to discharge upon one path only, then a simple 
cluster of cells will represent adequately the node of Broca. The minimum 
number of Broca cells will be reduced by two thirds. 

(iv) Unilateral electrical stimulation of area 4c excites bilateral synchronous 
response in the speech-muscles (Horsley and Schafer, 1887). The response is a 
primitive phonation. When making long sequences of small movements under 
the remote guidance of the eupraxic node, the muscles of phonation produce 
the sounds of speech. The ‘‘ melody of movement "` (Hughlings Jackson) 
unites with the melody of language. Since stimulation applied to the head of 
one pyramidal path produces phonation, and phonation under eupraxic 
direction is raised to the power of speech, it follows that one pyramidal path 
and one eupraxic path suffice for speech. Such is admittedly the case in single 
capsular lesions, where speech continues, mediated by the uninterrupted 
pyramidal path. There are, indeed, two equipotent sets of pyramidal fibres, 
a left leaving the cortex close to Broca’s node, and a right having its head in 
the opposite area 4. Given the speech-area in its usual position, the arrange- 
ment figured (Fig. 1) is adequate for all cases and conditions except interruption 
of fibres descending from area 4c(L). That is, with Broca’s node discharging 
upon the head of the left pyramidal path only. Is it not difficult to believe 
that a high-level structure of the importance of Broca’s node is duplicated, and 
its outgoing paths are duplicated, in order to deal with the single case of 
traumatization of one pyramidal tract d Is it not more feasible to believe that 
the node is single, with a single outgoing path, and that coupling occurs at the 
pyramidal level, where duplicity of the speech-path is first unmistakably 
observed ? 

(v) Instead of two strands of Broca fibres connecting both pyramidal paths 
to the Broca node there is, it is believed, a simple connection or coupling of 
the pyramidal cells at their heads. Impulses deposited through the single 
eupraxic channel on the head of the left path are thereby spread to the head of 
the opposite path. There is then synchronous transmission of impulses down 
both paths. The impulses producing speech are transmitted through a single 
‘‘ driving-rein ” to the left cortex, which is cross-tied to the right. 

Some limited inferences regarding structure can at once be drawn, if such 
an arrangement indeed exists. At and near its origin each pyramidal path of 
speech contains equal numbers of direct and decussating fibres. The direct 
fibres supply all the cells of origin of the nuclear organ on one side. The 
decussating fibres supply all the cells of origin of the nuclear organ on the 
opposite side. Each cell of the nuclear organ is in receipt of two supranuclear 
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fibres, one from each motor cortex. Each movement of articulation is sub- 
served by at least two linked and similar pyramidal cells and axons. The head 
of the direct pyramidal fibre or fibres subserving adduction of the left vocal 
cord is coupled to the head of indirect fibres, in the opposite cortex, subserving 


Fic. 1.—B = Broca’s “centre.” A = Head of left pyramidal path of speech. N,O. = 


Nuclear Organ. F.C.P. = Final common path. S.O. = Speech Organ. m.l. = mid- 
line. 


the same movement of the same cord. This statement appears true by 
inspection ; but, if not, a little consideration will verify it. The arrangement 
permits the production of anarthria by a single cortical lesion in the left 
area 4C. (v.inf.). If linkage is not between cells of identical function, a 
lesion destroying half the cells at a (Fig. 2) would obliterate an equal number 
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of dissimilar cells at B. The projection on the nuclear organs of unaffected 
pyramidal cells would permit a complete registration of speech-movements on 
that level, and speech would be unaffected. A lesion advancing across the 
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Fic. 2.—A = Head of left pyramidal path of speech, with cap of connector cells. B = 
Head of right pyramidal path of speech. C = Path of sensory impulses. N.O. = 
Nuclear Organ. F.C.P. = Final common path. S.O. = Speech Organ. m.l. = Mid- 
line. 


pyramidal node a would produce no result when it destroyed half the node. 
But destruction of the other half would produce total impairment of speech. 
And this doubling effect would arise whatever fraction of the second half were 
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destroyed ; destruction of a quarter would knock out half the movements of 
articulation, and so on. Such a result is not impossible, but its oddity strongly 
favours a linkage of like cells. A lesion destroying half the cells at A must 
produce ‘‘ homonymous hemianarthria.’’ Moreover, the couple cannot be 
executed by direct connection between two Betz cells or similar cells. The 
left cell cannot directly influence the nght cell by means of a tangential com- 
missural fibre. For such a link would be destroyed by a lef? pyramidal lesion ; 
the right path would be isolated, and speech would fail. A second cell, in close 
contact with the left Betz or Betz-like cell, and influencing the like cell on the 
right side by a commissural axon, must form the link. These connector cells 
must constitute a cluster or cap of cells lying intermingled with the cells com- 
posing the head of the left pyramidal stalk of speech. It is from them, and not 
from the. cells of Broca’s node, that the fibres of the speech-commissure run. It 
is upon them, and not directly upon the left pyramidal cells or fibres, that the 
Broca cells discharge, and to which they are connected by emissive fibres. 
This discharge is unaffected by the death of one pyramidal tract. Nor does 
such a death, even if left-sided, prevent the conduction of impulses to the head 
of the intact path. The function of the couple is to ship identical loads of 
impulse down each pyramidal path. Furthermore, the couple from left to 
right must be balanced by a couple from right to left. This is demonstrated 
by the use of an alternative path in those cases where speech crosses to the 
right hemisphere. In such cases, and in the left-handed, impulses will be 
deposited on the head of the right pyramidal path, and will be passed to the 
head of the opposite path by a similar relay of mght connector cells with 
commissural axons. The inter-cortical speech-commissure consists, therefore, 
of two equal roads of fibres running in opposite directions. Only that with 
its head in the left motor-costex is normally in use. 

(vi) Plainly, such an arrangement renders the subject immune to dysarthria 
by a single subcortical lesion. It may be objected that it merely transfers or 
postpones the dichotomy of the Broca tract from its origin to its terminus in 
the motor-cortex ; replaces an original direct branching by a terminal indirect 
branching which merely elongates the stem. Its importance, the writer 
believes, lies in the fact that it permits anarthria to develop from a single cortical 
lesion. For an obliterative lesion at A (Fig. 2) would utterly deny the subject 
the power of speech. Conduction along both pyramidal paths would be stopped. 
Furthermore, such a lesion, involving pyramidal and connector cells only, 
would produce all the signs of Broca’s aphasia without any involvement of 
eupraxic fibres. Only the movements of speech would be lost. The remaining 
relatively simple and large-scale movements of lips, tongue, cheeks, jaw and 
larynx would continue unimpaired. For these the right pyramidal path is 
available; which, like the left, conveys impulses enabling these midline 
structures to move with their parts in synchrony. The movements retained 
are almost reflex in character. They are in the strict sense unskilled, and can 
be operated by a pyramidal tract out of reach of eupraxic or skill-centres. 
Thus the isolation of Broca’s aphasia from the area of disturbance of language 
surveyed by Head becomes intelligible. For in many cases, probably in most 
cases, the lesion is mainly and essentially dysarthric. It 1s instructive to read 
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Broca’s own account of his first case of executive aphasia (from Head, 1920), 
and to reflect that all the symptoms there described can be accounted for by 
a unilateral anarthric lesion at A (Fig. 2). The brain of Broca’s patient showed 
destruction of the posterior part of the second and third frontal convolutions, 
of the inferior portion of the Rolandic area, and of the first temporo-sphenoidal 
convolution. Broca fastened his attention on the anterior lesion ; yet it may 
have been the middle lesion which was the effective agent. 

(vii) The design outlined for spoken speech may be enlarged to cover the 
act of writing. It is possible that two writing-paths, one a forward-writing 
path running from the right-hand centre of the left motor cortex, the other a 
mirtror-writing path running from the left-hand centre of the right motor cortex, 
are linked as the two pyramidal paths of speech are linked. It is possible that 
connector cells lying adjacent to the right-hand centre pass commissural fibres 
to the left-hand centre, binding the two together. Many years ago Erlenmayer 
(1879, summarized by Critchley, 1928) indicated the probable explanation of 
mitror-writing by an extension of the statement that ‘‘ the most natural move- 
ments for one hand are the mirrored replica of those of the opposite hand.” 
Such a statement is readily understood if linkage at the motor-cortical level 
exists between the hand areas of the brain. For miurror-writing is a faithful 
copy by the left hand of the movements of the forward-writing right. And the 
postulated link would run between cells subserving similar movements. 
Adduction of the right thumb is subserved by a cell or cells linked to a cell or 
cells subserving adduction of the left thumb. The link makes it possible for 
the writing right hand to guide or train the left in similar movements, i.e. in 
mirrored writing, and this guidance persists in spite of the inhibition of the left 
hand. Left-handers are facultative mirror-writers. The best way to teach 
them writing may be to teach them to write mirror-writing with the left hand. 
In the process, the right hand will come by a linked facility in forward writing. 
What tells against this suggestion is the tendency to overflow from the leading 
hand. This may produce a crop of errors of written spelling. The well-known 
‘“ escape ” of left mirror-writing in right hemiplegia is strictly comparable to 
the persistence of speech along the undamaged pyramidal tract in right capsular 
hemiplegia, in both cases made possible by a commissure between pyramidal 
nuclei. Such a commissure provides a simpler mechanism of mirror-writing 
than the right-brain schemata suggested by Brain (zb7d.). In the writer’s belief, 
speech impulses in writing are deposited upon the right-hand centre after 
traversing the same route as when they pass to the motor cortex subserving 
articulatory speech. If this is true, it follows that an intimate connection 
exists between the cortex of articulation and the cortex of hand-movements— 
between the ‘‘ mouth ”’ and the ‘‘ hand ” areas. And here may lie the clue to 
the dependence of handedness on speech. Action dependent on vocalized 
thinking occurs before writing, but is closely allied to it. Children speak their 
thoughts, and act them as they speak them. Such action is well served by the 
passage of speech-impulses to the right-hand centre as well as to the articulation- 
area. This may be made possible by the presence of a connector plate. Such 
a simple structure would permit the early development of handedness, and 
would facilitate the acquisition of writing. Diminution or attenuation of 
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articulation in writing probably occurs as the result of an inhibitory effect 
similar to that which stills the mirror-writing hand. 

(viii) In the foregoing account, adult executive ‘‘ aphasia ’’ is assumed to 
be present, and in the adult a unilateral cortical lesion at A (Fig. 2) will produce 
anarthria—granted the suggested coupling-mechanism linking A to B. Such 
will not be the case in young subjects in whom the power to transfer the speech- 
nodes is retained. In them, a bilateral lesion is necessary to affect speech 
permanently. In congenital aphasia, a small proportion of cases will be cases 
of executive aphasia. These will occur in virtue of a bilateral lesion which is 
symmetrical, or nearly so, for only thus will the purity of the aphasia be 
preserved. If the aphasia is in fact and in the main a cortical dysarthria, then 
by symmetry the lesion at A will repeat itself in the origins of the opposite 
pyramidal stalk of speech (B). This will produce spasticity, with the hvper- 
tonic tongue and increased jaw-jerk. But these signs will clearly lead to a 
diagnosis of bilateral cortical dysarthria, not of aphasia. Congenital executive 
aphasia will in fact only be diagnosed when there is bilateral involvement of the 
pre-pyramidal paths of speech. This in the writer’s view is an exceptional 
cause of aphasia (see ix, tnfra) even when one-sided, and limitation of congenital 
executive aphasia to such cases must diminish its incidence drastically. Indeed, 
the reduced proportion of congenital aphasias which it takes up, as compared 
with the higher proportion of adult aphasias taken up by adult executive aphasia, 
is an index of the small part played by pre-pyramidal lesions. Similar con- 
siderations apply in early post-natal executive aphasia. Failure to recover 
speech implies a bilateral lesion. Purity of the aphasia implies :symmetry. 
The presence of dysarthria implies spasticity, and the removal of the case from 
the category of aphasia. Only those cases which show local, bilateral and 
symmetrical involvement of the pre- or supra-pyramidal zone will be called 
aphasias ` this will reduce their incidence almost to zero. It is suggested that 
the rarity of these early cases is a product of the ability to shift the speech-area 
in childhood. Many cases are called dysarthria which, given rigidity of the 
speech-centres, would be recognized as strictly comparable to cases of adult 
executive aphasia. In the adult, loss of the power of transfer of speech results 
not only in permanent dysarthria of unilateral origin, but also in avoidance of 
spasticity, through the intact preservation of one pyramidal path. 

(ix) Lastly: the presence of a node or centre of Broca has been assumed 
throughout this paper. Its functions, following Walshe, have been understood 
to be those of eupraxic initiation and control of speech. For reasons arising 
out of the proposition advanced in this section, and for others now to be stated, 
its existence is believed to be an unnecessary assumption. 

(a) The clinical evidence of the existence of such a node is the occurrence 
of executive aphasia, where the essential lesion is believed to be damage to the 
“ appropriate eupraxic centre.” But if executive aphasia is in fact a cortical 
dysarthria, as is stated in this section, then much of the evidence for a eupraxic 
centre disappears. Its existence is based on the fact that speech-movements 
can be destroyed by a lesion which permits other movements of the muscles of 
articulation. These movements are held to prove the integrity of both pyra- 
midal paths, and, therefore, to ‘‘ place ’’ the lesion in the supra-pyramidal zone. 
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But if it had been known, or suggested, that such a lesion could be a unilateral 
cortical dysarthria, it is, in the writer’s view, unlikely that the theory of a 
eupraxic centre of speech would have gained general support, more especially 
since the centre has evaded localization. Further, it is not improbable that 
those lesions which produce executive aphasia by a small subcortical wound 
would have been regarded as interrupting the condensed sensory strands 
passing to the connector cells of the articulatory area of the cortex; instead 
of—as now—as cutting the emissive fibres passing from a eupraxic centre to 
both pyramidal tracts. It may be objected that since part of the argument of 
this section rests on the existence of a Broca centre (see ili, iv, v, supra), it is 
introducing circularity to make the conclusion the absence of a Broca centre. 
The paragraphs referred to, however, point in the direction of attenuation of 
the centre, and it is not illogical to advance the argument to a stage which 
attenuates it out of existence. 

(b) Lashley (1937) regards co-ordination of movement in time and space as 
separate functions of the cortex which necessitate spatial separation of the 
fields concerned. Walshe (1947) by an adaptation of Lashley’s views suggests 
that the field of co-ordination in time is the field of the eupraxic level. He 
regards the eupraxic centre of speech as the temporal co-ordinator of the 
movements of speech, a single example of the role of eupraxic centres in bodily 
skills. If co-ordination in time is indeed the essential function of the eupraxic 
centre of speech, it supplies its chief reason for existence. Its existence thus 
depends on the truth of the stated concept of time. If the latter is untrue and 
illusory, the centre cannot exist. The attitude towards time shared by Lashley 
and Walshe is the attitude to an extra-mental reality. This agrees with the 
‘“‘ commonsense ” view (Bertrand Russell, 1946, p. 860), and the ascription of 
a dimension merely adds verisimilitude. But it by no means agrees with the 
views held by trained philosophers, either now or in the past. In History of 
Western Philosophy (Russell, ibid.) references to the views of eleven writers are 
indexed. Of these, all, save Plato and Aristotle, from St. Augustine to Spinoza, 
regard time as a product of the mind and not as something existing apart from 
minds. It is true that Russell himself, together with Whitehead, does not 
agree with these accounts. He draws on the special theory of relativity, in 
which Einstein rescues time from subjectivity in the unlovely attire of space- 
time, and in which “‘ matter’ is . . . merely a convenient way of 
collecting events into bundles.” But Lashley implicitly denies the hypothesis 
of space-time by separating the co-ordinators in space and time, and indeed, 
stating that such a separateness of localization is a functional necessity. It 
time is non-existent, or existent only as space-time, then the functional basis 
of a eupraxic centre of speech collapses. 

Also, if Walshe’s suggestion of temporal co-ordination is examined, it is 
seen to invest the eupraxic centre with very complex functions. lt must be 
able to put out impulses at the correct instants in relation to the time of the 
task (of speech) and must therefore, it seems, contain a clock so that the 
intervals between impulses can be accurately measured. Not only that, but 
some knowledge of the duration of the task by the clock appears to be neces- 
sitated. It is true that “ timing and variations of timing are the central 
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significant measures for all kinds of bodily skill” (Bartlett, 1947). But is 
it not more accurate to regard this timing as a faculty of the whole man, the 
skilled person, rather than as the result of the exercise of an automatic regulator 
in the brain ? The former view is surely supported by the influence of volition 
and urgency on effector response (Bartlett, 2b1d.). In brief, the eupraxic centre 
cannot, in the writer’s view, have the function of temporal co-ordination 
ascribed to it by Walshe. It must, then, either have a different function or 
have no function—that is, be non-existent. 

(c) The receptors, particularly the distance receptors, are of paramount 
importance in the initiation and control of willed movements. Sherrington, 
Adrian and Bartlett, quoted by Walshe (hd), all express this view, which is 
admirably phrased by Walshe himself. ‘‘ The distance receptors are the great 
initiators and directors of all those sequences of willed movement, simple and 
complex, short and long, anticipatory and consummatory, that compose the 
willed mobility of the intact individual.” Skilled movements are willed 
movements, and speech is an outstanding example of an educated skill. It, too, 
must be driven and guided by the receptors. But if these are the paramount 
operators of speech, where is the need for a eupraxic centre of speech ? If 
speech proceeds under the influence of a eupraxic pattern-discharge, the latter 
needs no more than a firing stimulus on the sensory side. If it proceeds under 
the control of sensory impulses, then the eupraxic centre is supernumerary. 
If the centre indeed exists, the sensory strands must come to a focus in it. A 
lesion cutting these focussed fibres just caudal to the centre will clearly produce 
all the signs of a lesion obliterating the centre. That is, a lesion on (he sensory 
side will produce all the signs of an executive apraxia. Is it not simpler to 
believe that the sensory or instructive fibres are brought to a focus directly on 
connector cells in the left motor cortex, and that their interruption is responsible 
for subcortical executive aphasia ? The writer believes that such cases are 
rare examples of executive aphasia, which is more usually, in his contention, a 
unilateral cortical dysarthria. But in either case the condition is adequately 
accounted for without the intervention of a eupraxic centre. The argumeni 
implies that all apraxias may be due to lesions on the sensory side, and possibly 
leads to a recasting of views on the nature of apraxia. Such an implication is 
supported by the occurrence of apraxia, as in Liepmann’s apraxia and agraphia, 
as in Gerstmann’s syndrome, in lesions of the parietal cortex which are cyto- 
logically leagues away from the executive path. 

The propositions advanced in this section can be summarized as follows. 
There is no Broca centre of speech. Admittent, instructive or sensory impulses 
pass directly to the head of the pyramidal articulatory path in the left motor 
cortex. This is linked to similar cells in the opposite cortex by a relay of 
commissural fibres running from connector cells in close contact with the head 
cells of the left path. The sensory impulses discharge upon the connector cells. 
A single lesion obliterating the connector cells and adjacent pyramidal cells 
will produce all the signs of Broca’s aphasia, and it is in this way that it is usually 
produced. Writing may be produced by the spread of afferent speech-impulses 
by a connector plate to the hand-centres, similarly linked. In this connection 
may he the clue to the dependence of handedness on speech. Some cases of 
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executive aphasia result from interruption of the afferent speech path just 
before it breaks on the cluster of connector cells. Since in this way an apraxia 
results from a purely sensory lesion, some light is thrown on the occurrence 
of dyspraxic lesions in the receptive area of the speech-cortex. 


CONCLUSION. 


The variety of themes in the foregoing notes impedes a general discussion. 
The paper is itself, in the main, a discussion of well-known clinical facts, whose 
reinterpretation has been tentatively put forward. For that reason there is 
a lack of case-material. Though a few suggestive cases have lately been seen, 
they cannot be said to contain anything new in themselves, and it was not 
felt that their inclusion would strengthen the argument. Certain lines of 
enquiry, however, show up, and may be worth pursuing. Gordon es work is so 
well-substantiated that it seems profitless to repeat his investigations. But 
stammering and bad spelling can be investigated on the lines suggested. 
Further, the author has noted what may be an association between exceptional 
height and left-handedness, and this may be worth following up. In general, 
however, the paper is offered as an excursion in theory, which may perhaps be 
considered to stand on its own feet without fresh clinical or experimental facts 
at this stage. No man can solve the complicated questions of speech and 
handedness by merely taking thought. The author is keenly aware of a lack 
of personal authority and experience which would add weight to views at 
times unorthodox. Nevertheless, these views are put forward, in the hope 
that they may provide a stimulus to abler minds to further the elucidation of 
the mysteries of speech. 


SUMMARY. 


(1) The existence of a causal link between speech and handedness is pro- 
posed. The proposition is applied in the consideration of the handedness of 
defectives, congenital aphasia, and early post-natal aphasia. 

(2) Stammering is considered in the light of the same proposition; the 
view is expressed that it may arise out of bilaterality of the speech-centres. 

(3) A dysarthric component is suggested in the case of executive aphasia. 
An anatomical configuration is outlined which would make this possible. The 
theory of eupraxic control of speech is criticized. 

(4) Some lines of enquiry are indicated. 
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ABNORMAL BEHAVIOUR AND MENTAL BREAKDOWN IN 
ADOLESCENCE. 


By W. WarreEN, MA M.D., D.P.M., l 
Assistant Physician, Bethlem Royal Hospital and the Maudsley Hospital, Denmark Hill, S.E.5. 


YOUTH is an elusive period of life, and although it has been considered 
from many points of view, it remains an intricate and unpredictable epoch, 
for which further study is needed to bring it into clearer perspective. 

As the child grows_into an adult, physical and mental changes of funda- 
mental importance take place, and this evolution should be a gradual process 
free from disturbance, of which the adolescent may be almost unaware. How 
often this is so is difficult to estimate, but many factors are involved, and 
emotional disturbances from the most trivial to the most serious may occur. 
It is also difficult to define where the readjustments of normal growing-up end 
and abnormal disturbances begin, adding to the diffuseness of these problems. 
Any factual information on the factors involved in abnormal behaviour or 
mental breakdown at this time of life is of interest, and may help towards their 
understanding. 


OBJECTS OF THE PRESENT INVESTIGATION. 


In spite of the range of writings on adolescence, there are few surveys of 
the aetiology or symptomatology of mental disturbances at this age, particu- 
larly in regard to the many factors involved, besides the important physiological 
and psychological changes of adolescence itself. Undue weight may be given 
to adolescence as the main factor in the description of upsets at this age, 
perhaps because of the amount of work that has been devoted to psychological 
development, and too little attention paid to their other aspects. It would 
seem important for the full knowledge of a mental breakdown at this age to 
have the background and framework of the aetiology and symptomatology, to 
view the picture as a whole. The one cannot properly be viewed without the 
other. 

A group of adolescents was therefore taken who were showing abnormal 
behaviour or mental breakdown severe enough to require admission and 
treatment in hospital. The group comprised widely different psychiatric 
illnesses, the only common factor being adolescence, and an attempt was 
made to analyse and assess the aetiological factors apparent in their history, 
background, and in their previous personalities. The abnormal traits and 
symptoms shown prior to their illness were examined, as also the symptoms 
of their present illness. Finally the relevance and significance of the physio- 
logical and psychological changes of adolescence were considered as factors, 
both from the aetiological and symptomatological points of view. 
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The objects of this investigation are therefore three in number, to try and 
determine : 

(1) What aetiological factors there are in these patients and their back- 
ground, their incidence, and to what extent these factors can be said to be 
causative in leading to abnormal behaviour or mental breakdown at this time. 

(2) What abnormal symptoms and traits are shown by these patients 
either in their previous life or personality, and the significance if any of the 
relationship or development of these symptoms into the present illness or 
abnormal] behaviour now showing in adolescence. 

(3) To what extent adolescence can be said to be causative or contributory 
to this illness or abnormal behaviour, and how far or in what way the symptoms 
shown by them can be considered to be peculiar to or coloured by adolescence. 

They will be considered in turn and investigated by statistical methods 
where relevant. It is suggested that by these means the psychiatric disorders 
of adolescence can be viewed in perspective in regard to the factors that led 
up to and compose them, and an estimate perhaps made of how far adolescence 
is of importance as such in their aetiology. 

This group may be in a minority amongst the total number of adolescent 
disturbances, and in their relative severity have a more significant aetiology 
than the numerous lesser emotional difficulties of the period ` difficulties that 
may lead to delinquency, a request for medical advice, or in many cases mal- 
adjustment and unhappiness for which no help is sought. Nevertheless, it is 
considered that the multiplicity and nature of the factors involved in their 
aetiology and symptomatology may be of help towards the understanding of 
adolescent disturbances as a whole. 

It can be argued, as Schwab and Veeder (1) did, that abnormal types are 
too far away from the average to give exact data applicable to the whole, so 
that due caution is necessary in interpreting their significance. However, 
Finesinger (2) stressed that the body and behaviour of man is the product of 
what has gone before ; and the physical structure as also the behaviour and 
even the social difficulties of the adolescent have their origin in the previous 
stage of development. He considered that adolescence could not be whollv 
considered separately from what has happened in earlier childhood. Yellowlees 
(3) also stated that ‘“‘ trouble in adolescence rarely comes out of the blue. 
There is, as a rule, the strongest possible evidence that the mischief has already 
been done, and that previous danger signals have been ignored. Conversely, 
the one all-important factor in determining a healthy and happy adolescence is 
the upbringing which has preceded it.” 

This group of abnormal adolescents would seem in many cases to bear out 
the importance of this concept. 


THE MATERIAL. 


The material consists of nearly all the cases of adolescent age admitted 
into the Maudsley Hospital between October, 1945, and October, 1947. 

The ages of the patients range between 13 and 18. In the case of girls it 
was decided to include only those who had begun to menstruate and had 
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reached physiological puberty. In boys there was no such definite criterion. 
The onset of seminal emissions has been considered indicative of sexual maturity, 
but it is not alwavs easy to ascertain their presence from the patient. Shyness, 
ignorance or possible misunderstanding made it doubtful in many cases. 
Again, as an alternative criterion an estimation of the development of secondary 
sexual characters is uncertain. In view of this the age of 14 was taken as the 
lowest age for inclusion for boys, although it is of necessity an arbitrary lower 
limit which does not necessarily mean the attainment of puberty, as some boys 
were notably immature. 

The age range chosen is in any case artificial, and was partly dictated by 
the ages of the adolescent patients admitted. It is a truism that childhood 
problems gradually merge into those of adolescence and thence into adulthood, 
and psychiatric disorders frequently arise in the prepubertal years. Adoles- 
cence includes puberty, and these prepubertal problems are often interdepen- 
dent on it and could properly be included in an adolescent series. However, 
their inclusion would widen the scope of this study too much. 

The total amounts to 50. They were closely observed over the time of 
. their in-patient treatment and some were followed up. This total is small, 
but it is considered of value owing to the care taken in ensuring accurate detail 
of the case-material, and because few investigations of this sort could be found. 
They were widely assorted, consisting of 24 girls and 26 boys. They came 
from different social conditions, from those (6 cases) who were comfortably 
off, to the very poor (3 cases), although the majority (41 cases) were from 
working-class homes. Most had their homes in London, but a few came from 
the country, or had been brought up abroad. Of the 24 girls, 15 had left 
school or had started work, 5 were still at school, 3 in college, and I in 
an approved school. Of the 26 boys, 1g had left school or were at work, 
7 still at school, and I in an approved school. There was no special choice 
of case. 


THE METHODS OF INVESTIGATION. 


All but one of these patients were looked after in the adult wards, and this 
case was treated in the Children’s Ward. The right place to treat children 
of adolescent age is a difficult one, as they can neither be looked after happily 
amongst adults on the one hand nor amongst young children on the other. 
There would seem to be a need for separate accommodation for young people, 
which is not at present available in this country. 

The form of case-taking was on a common plan, and the information 
required to achieve the objects of this investigation was extracted from these 
records and listed into three main groups for the purposes of analysis, as 
described below :— 


(1) Aettology.—This attempted to cover all aspects, and to demonstrate 
the various factors which affected the patient and led to the mental disturbance 
now showing in adolescence. They included : 
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(A) The endowment of the patient, consisting of— 


(a) Factors in the family history. 

(b) Factors in the patient, including organic disease in the central 
nervous system or elsewhere ; any marked deviations of personality ; 
the level of intelligence ; the electro-encephalogram when recorded. 


(B) Factorsin the environment of the patient, past or present, comprising— 


(a) Those emotionally ill-adapted to the patient in the home or 
elsewhere. 

(b) Those physically ill-adapted to the patient, consisting of poverty, 
malnutrition, etc. 


(2) Symptomatology.—The symptoms or traits shown by these patients 
were divided into those present before the illness began, and those in the 
present illness or abnormal behaviour showing in adolescence. This division, 
in spite of minor difficulties inherent in any attempt to divide artificially the 
evolution of a psychiatric disturbance, seemed to be of value in Paeng these 
mental disorders in perspective. 

Next the dates of onset of the present illness were examined in relationship 
to physiological puberty, to try and determine any relationship between them. 

Finally the individual symptoms were classified under broad headings 
into natural groups for clarity of presentation ; and examined in detail for any 
components or relationships with adolescence that became apparent. 

(3) The manifestations of adolescence, as contributory factors to the mental 
disturbance in these patients, were next determined, to assess— 


(a) How far adolescence could be considered a causal or contributory 
factor to the mental disturbance or abnormal behaviour. 

(b) To what degree their symptoms could be regarded as peculiar to 
or coloured by adolescence. 


Definite conclusions were not expected, but in the light of the present state 
of the physiological and psychological knowledge of this age, the attempt 
was made to try to clarity the relationship of adolescence to the mental break- 
down or abnormal behaviour these patients showed. 


CLASSIFICATION IN REGARD TO DIAGNOSIS. 


Some of the cases showed easily diagnosable features, but in others the 
diagnosis was not so clear, and it was only after careful observation that the 
case was placed under one heading or another. It is well known how difħcult 
to diagnose may be the symptoms shown in adolescence (4), although according 
to Kanner (5) they are nearer the lines of adult psychopathologic pattems 
than those of childhood. It was possible in many cases to apply the psychiatric 
terminology used for adult cases ; in some cases—particularly in the younger 
or more immature children—it was more revealing to think of them in the more 
fluid terms of childhood psychiatry. Some cases were given such descriptive 
diagnoses as ‘‘ maladjustment of adolescence,” showing an uncertainty which 
further observation mav resolve. 
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None has been followed up more than a few months, and there may be need 
to alter the diagnosis if subsequent developments warrant this. Beres et al. (6) 
stress the difficulties of differential diagnosis at this age, and especially that of 
psychopathic personalitv. They describe how cases with such a diagnosis 
may subsequently become psychotic and vice versa. These difficulties naturally 
apply, and it was with an open mind that they were divided into two main 
groups—those who showed no diagnosable evidence of psychosis, and those 
who were considered to have been proved psychotic. 

Amongst the non-psychotic group, the greatest number were psycho- 
neurotics. These included a number of reactions, which followed neurotic 
patterns, the diagnosis being descriptive. Some of these dated back into 
early childhood ; others were shorter. One may prove to be epileptic and 
another psychotic in due course—emphasizing the fluidity of classification 
necessary. 

A small group was also included whose symptoms appeared to be more 
abnormal and irreversible in nature. The distinction between them and the 
psycho-neurotics was indefinite, and they merged into the more tractable cases 
of the main group. They included one case (Case 25), who showed the begin- 
nings of serious maladjustment and then sustained a serious head injury, 
which materially contributed to her symptoms. In two cases (Cases 27 and 
28) fairly definite evidence of encephalitis lethargica preceded the onset of 
severe behaviour disorder. In four cases (Cases 26, 29, 30, 3I) a gross and 
long-standing disorder of behaviour and personality could only be described 
by the term “ psychopathic personality,” in spite of the uncertainties of such 
a diagnosis at this age (6). Such cases have even so shown aetiological factors, 
potentially damaging in the emotional sense—in common with other types of 
cases—-and whose contribution to the illness could not be assessed. Further 
observation may reveal the onset of a psychosis, and in two cases at least 
psychotic features were present. On the other hand, increasing maturity may 
lead to their amelioration. _ 

It seems that in adolescence such clinical problems have not crystallized 
out in many cases into the clearer psychiatric syndromes of adulthood, and 
they retain the more fluid characteristics of the emotional disturbances of 
childhood. Only time and further maturity will determine the ultimate 
diagnosis that should be applied. (See Table I.) 


AETIOLOGY. 


A number of authors express views on the aetiology of abnormal behaviour 
or mental breakdown in adolescence ; many causative factors are stressed by 
them, but little statistical evidence is offered. Conklin (7) for instance empha- 
sized the significance of the family situation in the formation of the personality 
of the adolescent, and stressed that anv condition or influence that delaved 
development or reduced the integration of stability, poise and control would 
be expected to produce instability. 

Yearbury and Newell (8), who investigated 56 psvchotic children up to the 
age of 19, concluded that there was a predominance of unfavourable hereditary 
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tendencies in the parents of psychotic children, emphasized by the fact of a 
large number of abnormal siblings. They also found such factors as bai 
homes, and a lack of security in human relationships ` psychic traumata to: 
were considered a significant factor in leading to breakdown. 

Dorothea Friedlander (9) analysed the records ot 27 young people under 20, 
including 16 cases of schizophrenia, o of psychopathic personality and 2 


TABLE I.—Detatls of Diagnosis. 
Non-psychotic Group. 
(a) Psycho-neuroses. 


sional personality. Physical im- 
maturity. 


Age on 
Cases. Sex. admission Diagnosis. 
to hospital. 
1. Female . I5 . Adolescent behaviour disorder with 
mental backwardness. 
Sr k p e 16 . Anxiety reaction. ? Cerebral agnosia. 
3 ; 2 f I6 . Behaviour disorder ; reactive to home 
worries. 
4 zg ; I3 . Hysteria. 
5. í I3 . Behaviour disorder with anxiety. 
6. 5 ; 16 . Hysteria. Immature personality. 
7 F i 15 . Reactive depression. Chronic eczema. 
8 ge’ g I5 . Obsessional neurosis. 
9 P ; I5 . Maladjustment of adolescence. ? Epilepsy. 
Io. e : 17 . Reactive depression. Hysterical per- 
sonality. 
II : 3 ; I7 . Behaviour disorder. Temperamental 
instability. 
I2 . S 15 . Behaviour and personality disorder. 
I3 . ji ; I5 - Reactive depression. Anxiety features. 
I4 . e ‘ 13 . Anxiety state with hypochondriasis. 
15 . Male. I4 . Mental backwardness. Hysterical per- 
sonality. 
16 . Se I4 . Anxiety state. Obsessional and hysterical 
features. 
I7. si i 16 . Anxiety state. i 
i i ; 18 . Anxiety state with secondary depression. 
Ig. Ge 17 . Compulsive tics of probable psychogenic 
origin. 
20. 5 : 17 . Behaviour disorder. 
2I . e 17 . Adolescent personality disorder. 
22. A e : I4 . Behaviour disorder. Mental backward- 
ness. | 
23 ; Ge 17 . Anwniety state with obsessional features. 
24 S Si : 16 . Maladjustment of adolescence. Obses- 
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(b) Severe personality disorders or sequelae of organic disease of the 
central nervous system. 


Age on 
Cases. Sex. admission Diagnosis. 
to hospital. 
25 . Female . 16 . Sequelae head injury. Psychopathic 
personality. 
26 . 5 . I7 . Behaviour disorder. Psychopathic per- 
sonality. 
27 . Male . I7 . Behaviour disorder. ? Post-encephalitis. 
28 . A . 14 : $ 8 D 
20 . Së ‘ 17 . Psychopathic personality. 
30 . j : 15 : ge 2 
3I . ge ; 17 ; m d 
Psychotic Group. | 
32 . Female . 15 . Schizophrenia. 
EE S . I6 `. Paranoid schizophrenia. 
34 . Si 15 . Recurrent catatonic schizophrenia. 
35 . i : 16 . Schizophrenia. 
36 . p : 16 . Mental backwardness. Schizophrenia. 
37 . F 3 15 . Acute paranoid schizophrenia. Con- 
genital spatial disability. 
38 , : 16 . Schizophrenia. 
39 . ” . I5 . ” 
40. Male. I4 8 a 
41, 2 14 . Catatonic schizophrenia. 
42 . is ' 17 . Paranoid schizophrenia. 
43 . Za : 15 . Mental deficiency. Hebephrenia. 
44. e l 15 . Periodic catatonic schizophrenia. 
45 . = : 18 . Paranoid schizophrenia. 
46 . si 14 . Schizophrenia. 
I o 55 16 . Mental backwardness. Epileptic dys- 
rhythmia. ? Schizophrenia. 
48 . e 17 . Manic-depressive psychosis. 
49. ee d 15 f ee Sé 
50 «zw S 16 . Paranoid state. ` Friedreich’s ataxia. 


Epileptic clouded state. 


of manic-depressive psychosis. She found in all a high frequency of parents 
who were either rejecting or over-solicitous and over-protective in childhood ; 
there was a high frequencv of extremes of discipline, either too severe, too slack 
or variable ; there was severe friction in the home of 75 per cent. of the cases 
of schizophrenia, and 44 per cent. of psychopathic personality. 

Such results are suggestive, but they cannot be considered more than this 
because of the small totals examined, the lack of statistical control, and a lack 
of information of the ages of the patients. 
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Analysis of these 50 cases shows a multiplicity of factors, including family 
inter-relationships, which are of aetiological significance. Unfortunately, 
through lack of normal controls they cannot be compared statistically with 
adolescents who have shown ‘no abnormal behaviour or mental disturbance. 
There is no proof that there may not be a similar number of disturbing factors 
which normal subjects resist. However, these factors are impressive in their 
frequency and variety, although statistical analysis must be confined to com- 
parisons within the series.” 


THE ENDOWMENT OF THE PATIENT. 
The endowment of the patient is made up of the factors of generic impor- 
tance in the family history, coupled with the constitutional factors m the 
patients themselves, and they will be discussed in that order. 


Family History. 

This must be judged by the fact that the parents and siblings at least 
largely determine the environment in which the child is brought up, and anv 
neurotic or psychopathic qualities that they possess are likely directly to affect 
the environment ; it is impossible to separate these from the alternative or 
co-existent effect that such a hereditv is likely to have on the child’s consti- 
tution. 

In this series the family history has been confined to those generations in 
which inquiries could produce reasonably accurate answers (grandparents. 
parents and their siblings, and the patient’s siblings), and the results tor 
analytical purposes were divided into two groups : 

(1) Major psychoses, epilepsy, severe alcoholism, mental deficiency or 
well-marked psychopathic traits, in direct line or in collaterals. 

(2) Minor neuroses, anomalies of personality or delinquency, in direct line 
or in collaterals, not so severe as in Group I. They are shown in Table II. 

Inquiry was also made into the presence of serious physical disease in 
these relations, which could be considered important from the generic point of 
view, but in no cases weie these found. 


Taste II.—Family History. 


Major psychoses, Minor neuroses, 


Non-psycholic Cases. Totals. ae Ate. 
Girls e 16 8 ; 7 
Boys ; : ; I5 ; 7 ; II 
Total . : ‘ 31 : 15 , . 8 
Percentage ‘ e eg , ` A: Ai , §8-1% 

Psychotic Cases. 

Girls, ; . 8 ; 4 ! 5 
Bovs ; ; . II ; 6 ; 8 
Total . l ; IQ ; IO ; 13 
Percentage l : 52-6% . 68-429 

Total ; l 50 . 25 : 31 


f 
Percentage i ge 50% ; 2%; 
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Analysis of Table II There is a high percentage ot trouble in the families 
of these patients, but without normal controls no definite conclusions can be 
drawn. The chi-square test shows no significant difference between the 
non-psychotic and psychotic groups, nor between girls and boys. The figures 
appear to be similar to those generally found in the heredity of mental disorder. 

Other factors in the endowment of the patients that help to determine their 
constitution in adolescence are considered under appropriate headings in the 
following paragraphs. 


Serious Physical Disease. 


Serious physical disease in the patient either in the past or in adolescence, 
if it has interfered with physical or mental development or even emotional 
well-being, may be an important factor in the causation of a breakdown or 
abnormal behaviour. It is not common in these cases, but its degree of impor- 
tance can best be judged from study of the individual cases, relevant extracts 
of which are given below. They are divided into— 

(1) Patients with a history of encephalitis, meningitis or severe head injury. 

(2) Patients with a history of some organic disease of the central nervous 
svstem of importance other than those in Group (1). 

(3) Patients with severe physical disease in other systems than the above. 


(1) Patients with a history of encephalitis, meningitis or severe head injury. 
Non-Psychotic Group. 
(a) Psycho-neurotic cases. 


Case 8.—Female, aged 15. Aged four months this patient was treated in 
hospital with post-basal meningococcal meningitis; long attendance in out- 
patients followed, and she was, until the age of two, supposed to have had a “ large 
head.” Her present illness was that of obsessional neurosis, to which a number of 
factors contributed, and which developed out of a long-standing neuroticism. 
The effect of her physical illness on the aetiology could not be estimated. 

CasE 10.—Female, aged rz This girl, of low average intelligence, with a bad 
family history and background, had long shown neuroticism and instability. Eight 
months before her admission she was in hospital for five to six weeks with a fractured 
skull. There was no evidence that this had any bearing on her present illness, 
that of a reactive depression in an hysterical personality. 


(b) Cases with more intractable personality disorder. 


CaSE 25.—Female, aged 16. This patient had a very bad family history and 
an equally bad home. From the age of nine she had become increasingly unstable 
in her behaviour. At 14 she sustained a severe head injury, and following this her 
behaviour became markedly worse. She showed an epileptic record in an EEG, 
and signs of organic deterioration. Her injury was important in increasing and 
perpetuating a pattern of behaviour that was already present. 

Case 27.—Male, aged 17. There was again a bad family and home, and he had 
long shown neurotic traits, and was backward and delicate. Six months ago he 
was in hospital for a month with an illness suggestive of encephalitis. Following 
this he became difficult and aggressive to his mother. In hospital he showed no 
abnormal behaviour, but his EEG suggested cortical dysrhythmia. It appeared 
that his illness and other psychogenic factors contributed to his behaviour 
disorder, and long-term observation will be necessary to assess this case. 

Lasep 28.—Male, aged 14. This patient had a bad family history and home, 
and early showed neurotic traits. There was much ill-health, and at five he ap- 
peared to have had definite encephalitis. From then on he was mischievous, 
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unstable, and repeatedly committed arson. He was mentally backward, physically 
underweight, but an EEG was normal. The history of encephalitis needed to be 
weighed against other important psychogenic factors. 


Psychotic Group. 


CASE 42.—Male, aged 17. This patient had an unstable alcoholic father, but 
after his desertion the family background was stable. He had neurotic traits. 
missed school because of ill-health, and was scholastically backward. Two veas 
ago he had sustained a head injury and was unconscious for two days. His recent 
development of schizoprenia had no apparent relationship with this. 


(2) Patients with a history of some organic disease of the central nervous system 
of importance other than 1n Group (1). 


Non-Psychotic Group. 


CASE 2.—Female, aged 16. This child, whose father died, was subsequently 
spoilt by her mother. She showed long-standing emotional and personality 
difficulties, and was seduced at the age of ten. For several years she had weakness 
of the hands and feet (cerebral agnosia), which handicapped her in that she coui! 
not play games. Although of superior intelligence she failed scholastically. probabiy 
from discouragement over her handicap. A number of factors, including this, le 
to her abnormal behaviour. 


Psychotic Group. 

CasE 49.—Male, aged 15. This patient had Friedreich’s ataxia, and he was 
sensitive of his disabilities. At 15 he developed a paranoid psychosis. He alse 
had epileptiform attacks and a grossly abnormal EEG. His physical state 
appeared to be of primary importance, but other factors included a direct family 
history of psychotic depression. 


(3) Patients with severe physical disease of other systems. (This only occurred 
in non-psychotic cases.) 


| 
| 


| 


CasE 7.—Female, aged 15. This patient had a long-standing generalize? ` 


eczema, which first occurred in babyhood. Her father died when she was four, 
and subsequently she did not get on well with her mother. Her eczema recurred 
from ten onwards, particularly when upset with her mother. She became depressed 
reactively to this situation. 

Cant 14.—Female, aged 13. There was an unstable background, and she wa» 
neurotic and hypochondriacal from an early age. With this went repeated physica! 
ill-health, which materially contributed to her present neurotic illness and invalidism 

CasE 18.—Male, aged 18. This patient had a severe anxiety state followin: 
a long history of neuroticism and an unstable background. At 15 a duodenal 
ulcer was diagnosed by X-rays. He stayed at home for nine months and th:s 
increased his introspection and anxiety. 

Cast 20.—Male, aged 17. At four years this patient had an empyema following 
measles, followed by abcesses and operations requiring a year’s hospitalization. 
He was immature and of poor physique. He was much spoilt, and this combination 
of factors appeared to be important in leading to stealing, for which he was admitted. 

CASE 23.—Male, aged 17. Here there was a history of recurrent bronchitis 
in childhood, and overprotection by his mother. These factors, however, appeared 
unimportant in comparison with the many others that contributed to his anxiety 
state. 

CASE 28 was considered in connection with his history of encephalitis (s 


page 597). 


The incidence of physical disorders in these patients is given in Table III. 
Analysis of Table [1I.—The incidence is small compared with that of othe: 
factors. The chi-square test shows no significant difference between the 
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TABLE III.—Serious Physical Illness in the Past or Present. 


o) (2) (3) 
. Totals. Pee nates Other diseases Diseases of 

Non-psychotic Cases. EE of C.N.S. other systems. 

Girls : 16 : 3 $ I ; 3 

Boys : I5 : 2 ; - 3 

Total . 3I : 5 : I : 6 

Percentage e . I6% ; 3:2% = 19°3% 
Psychotic Cases. 

Girls ; 8 : - g — - 

Boys . II ; I : I . ~ 

Total. 19 : I pe I ; - 


Percentage a 5:3% . 5:3% 


non-psychotic and psychotic groups, nor between the sexes. A history of 
encephalitis or head injury was higher in the small group with severe personality 
disorders. General systemic disease was highest in psychoneurotics, and 
clinically physical disease appeared to favour neuroticism, hypochondriasis or 
over-solicitude by the parents. 


Personality. 


In the consideration of personality at this age temperamental traits can be 
seen to stand out from the earliest days of life and thus seem to be innate ; 
but grafted on to these are other qualities that are reactive to the circum- 
stances of the child’s life. The individual’s personality, especially in these 
early years, is modifiable to some extent, and can be changed for good or evil 
by the various environmental influences that may be met. 

This modifiability is important in childhood and adolescence, and Lewis (ro 
points out that each patient’s personality is not only to be assessed as conform- 
ing to a frezen artificial type, but as a complex of dynamic functions, changing 
in outward form, sometimes in unstable equilibrium. In the assessment of 
adolescent personality this would seem to be fundamental, and due care 
should be taken to allow for such instability. It is well shown in Case 3, a girl 
of 16, who was regarded as having a normal outgoing personality until her 
mother died when she was rr. From then on, it seems as a result of this and 
her home circumstances, she became seclusive, with mild suspicion of her family 
and an increasing behaviour disorder. It is a matter of conjecture what an 
estimate of her personality would be, should this behaviour continue into 
adulthood. Again, Case 14 was a girl who had been described as happy, but 
with repeated ill-health and anxious care by her mother developed into an 
hvpochondriacal, anxious, and in some ways hysterical individual. By 
adolescence these traits had become almost intractable features of her make-up. 

It is generally held that abnormalities of personality are often found in 
those who subsequently become psychotic, and this is equally so in adolescence 
as in later years. The examination of the previous personalities of these cases, 
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allowing for their still plastic nature, shows firstly a high proportion who had 
morbid traits dating back to childhood ` and secondly, such traits were diverse, 
bearing out the individuality of each character, and the difficulties of classifi- 
cation into definite types except within broad limits. 

As regards the first, without comparison with the normal population it is 
impossible to state that this high.proportion of abnormality is significant ; 
but it 1s suggestive and therefore reasonable to state that the presence of mental 
illness and abnormal behaviour in adolescence is associated in these cases at 
least with a previously high proportion of abnormal traits of personality, which 
are marked enough to be noted by relatives. 

As to the second, individual personalities are evasive, and it was necessary 
to confine their estimation to certain broad and well-defined groups of traits, 
which recurred in their histories. This led to the following groupings, which 
were distinguishable enough to be reasonably accurate for quantitative assess- 
ment : 

(rt) Children who were regarded as having normal personalities—able to 
“ exteriorize ’’ themselves, to make friends, to mix and hold their own. They 
were not always free from bad traits, but such traits were not so marked as 
to be morbid. | 

(2) Children who had morbid traits sufficient to mark the patient as 
abnormal : 


(a) Shut-in personalities, with shyness, solitariness, sensitiveness, 
overdependence or day-dreaming. 

(6) Aggressive, quick-tempered, rebellious or resentful personalities. 

(c) An indeterminate group, which did not fit into the above cate- 
gories. They included those who were “‘ difficult or unstable,’’ denoting 
an ill-defined lack of dependability or changeableness. There were 
other traits, and for instance Case 29 stood out alone for indifference, 
lack of affection, callousness, and a capacity for cruelty. 


There was no hard and fast dividing line between such artificial groups, 
and in some cases it was not easy to decide in which group the patient should 
be placed. It was, however, possible to tabulate them as shown in Table IV. 


TABLE IV.—The Personalities of these Patients. 


Non-psychotic Gi Dereon. bernie ape eeeeneemn E ge 
Girls : 16 ; 7 : 9 . 3 3 3 
Boys . 15 . 2 e T3 i 8 I 4 
Total ; 3I e 9 x 22 ‘ II 4 7 
Percentage sia , 290% . 7I% . 35:5% 129% 22-6% 

Psychotic Cases. 

Girls e 8 s 5 ` 3 i 3 = 
Boys ; II ; 2 l 9 ` 7 z o 
Total 19 7 12 10 > S 


Percentage Ké . 32°8% . 63-1% . 52:6% 10:50% 
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Analysis of Table IV.—This table, apart from the high total of children 
with abnormal personalities both among non-psychotics and psychotics, shows: 
(1) The “‘ shut-in ’’ type is relatively common among both non-psychotics 
and psychotics, and particularly in the latter. This was to be expected in 
those with schizophrenia (7 out of 15 cases of schizophrenia). (2) The number 
with abnormal personalities is higher amongst boys in both groups, although 
with such small numbers this cannot be considered significant. (3) Detailed 
examination—apart from schizophrenia—showed no particular type of per- 
sonality disorder to be associated with any particular illness. 


Intelligence. 


The level of intelligence is important, and a low level may add to an 
adolescent’s difficulties in adjusting to what is often a time of new responsi- 
bilities. Intelligence higher than the average may also bring its problems, so 
that deviations from the average may in some cases become an important 


aetiological factor. 

These patients had whenever practicable their level of intelligence measured 
according to the needs of the case. To judge its significance as an aetiological 
factor the full case-history is required, but extracts are given where it was 
considered important. 


Cases with low intelligence. 
Non-Psychotic Group. 

CasE 1.—Female, aged 15. This girl had an I.Q. of 77 per cent. (Stanford- 
Binet), and her performance at school was only average. On leaving school the 
jobs she attempted were beyond her, and she repeatedly absented herself. This - 
appeared to contribute materially to her delinquencies and abnormal behaviour. 

Case 15.—Male, aged 14. Many factors contributed to his becoming a behaviour 
problem, but his LO. of 79 per cent. (Stanford-Binet) led to a lack of judgment in 
managing his affairs. 

CASE 22.—Male, aged 14. An I.Q. of 74 per cent. (Mill Hill Vocabulary) fitted 
in with his timid personality, and contributed to his ill-judged aggressive behaviour 
that led to his admission, 


Psychotic Group. 

CasE 43.—Male, aged 15. This boy was mentally defective (I.Q. 56 per cent. 
Stanford-Binet, but with considerable scatter), and he developed an insidious 
hebephrenia superimposed upon it. 


Cases with high intelligence. 


Non-Psychotic Group. 

CASE 9.—Female, aged 15}. This girl, with an LO. of 111 per cent. (Stanford- 
Binet), was taken away from school because of poverty, and had to lead a drab 
and monotonous life. Her vivid phantasy life and wandering away were considered 


partly due to her intelligence. 
Case 21.—Male, aged 17. This boy had dull and unsatisfying work ; his I.Q. 
of 122 per cent. (Stanford-Binet) helped towards his neurotic illness in that he had 


no outlet for his adolescent idealism. ` 
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TABLE V.—Intelligence Level Considered Important as an Aétiological Factor. 


Non-psychotic Cases Low TO. High IO. Total. 
Girls . : I ; A i 2 
Bovs . e 2 e I ; 3 
Total . i 3 k 2 


: 5 
Percentage . 9:7% . 6-4% , I6% 


Psychotic Cases. 


Girls . ‘ - i - i - 
Boys . ; I i - ; I 
Total . i I . - ; I 
Percentage . 5-33% . Ss ; Be e 


Analysis of Table V.—These cases showed a wide range of intelligence, and 
it was considered an important factor in a small number. The differences 
between non-psychotics and psychotics were not significant. 


The Electro-encephalogram. 


An electro-encephalogram is of interest in the aetiology and endowment 
of some cases, and an abnormal result might be expected to be of significance in 
accounting to some extent for the symptoms and abnormal behaviour shown 
by them. Such abnormal results were in high proportion where it was done. 
and were not confined to any particular type of case, except for the high 
incidence of epileptic activity amongst those with schizophrenia. This was in 
keeping with the previous work of Gibbs et al. (11), Jasper et al. (12) and Denis 
Hill (13). 


TABLE VI.—The Results of Electro-encephalography. 


Total. Normal . Abnormal 


EEG. EEG. Not done. 
Non-psychotic cases . 3I ; 6 i II é I4 
Psychotic cases . i 19 ; 2 , IO ; 7 


Analysis of Table VI.—The types of abnormality shown were variable, 
from minor and doubtful abnormalities to those which were grossly abnormal, 
but itis to be noted that there were very few focal abnormalities or asymmetries, 
and these latter are the only certain evidence of acquired cortical dysfunction. 
Caution is necessary in the interpretation of these results; the age range of 
14 to 17 is the age of “final maturation "’ in electro-encephalographic terms, 
which will decide the ‘‘stamp’”’ or individual character. - There is much 
individual variation, and minor degrees of abnormality are difficult to assess, 
cwing to lack of information on the subject. This may account for a number 
of minor abnormalities amongst the non-psychotic group, although 30 per cent. 
of abnormalities are expected even amongst adults. 
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THE ENVIRONMENT OF THE PATIENT. 


A number of environmental factors of varying importance could also be 
elicited besides those affecting endowment. These were divided into: 


(1) Those emotionally ill adapted to the patient. 
(2) Those physically ill adapted to the patient. 


Factors EMOTIONALLY ILL ADAPTED TO THE PATIENT. 


The most important of these factors were those involving the family circle. 


The Family Circle. 


The magnitude of this influence on the growing child has been stressed 
many times; it is one of the corner-stones of child psychiatry and of much 
psychopathological theory. On the other hand, a mentally unstable or physi- 
cally delicate child is likely to invite the over-protection or perhaps in some 
cases rejection by the parents. This makes the significance of such happenings 
dificult to assess, and the position is further complicated by the fact that 
psvchiatric abnormalities in the parents tend to lead to disturbances in their 
influence on the child as well as being of generic importance. The material 
has been divided for statistical purposes into the following sections for con- 
sideration of the family relationships. 

(a) Disturbances of the maternal attitude—This included a number of 
different emotional disturbances likely to affect the child for ill. They included 
over-solicitude, rejection, or anxiety, bad temper or nagging by the mother. 
In practice it was difficult to distinguish between these terms, including such 
a possibility as over-compensation for rejection. It was therefore decided to 
group them for statistical purposes, and to leave their finer shades of meaning 
for the individual cases, where their psycho-pathological significance could be 
assessed with other factors. 

(b) Lack of maternal influence.—Evidence for this traumatic happening 
was confined to clear-cut cases, where the mother had died, was divorced, or 
lived for long periods apart from the child. Ill-defined instances of neglectful 
behaviour were not included. 

(c) Disturbances of the paternal attitude —These were not so numerous, but 
they included also such behaviour as indifference, antagonism or actual 
brutality ; violent tempers or over-strict discipline. 

(d) Lack of paternal influence.—The same reasons applied as in the mother, 
but in addition there were cases where the father was away for long periods 
on war service. There were also cases of illegitimacy, where the father was 
not known or had hardly come into the child’s life. 

(e) Evidence of gross spoiling of the child.—-This has been included as a 
separate aetiological factor, as it has been considered a cause for difficulty in 
adjustment in adolescence, which clinically is fairly easily established. It 
implies over-indulgence in material things, and does not necessarily involve 
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emotional disturbance on the part of the parents, although in most cases 
emotional disturbance and over-indulgence went together. 

(f) The only child—This was included as a separate factor, as it has been 
regarded as a cause of difficulty in adolescence. Levy (14) considered it was 
likely to give rise to a behaviour problem, and Burt (15) cited it as one of the 
factors leading to delinquency. Other authors have failed to confirm this, 
and little direct clinical evidence was found in favour of it, although the total 
of only children was small. 

(g) Disturbances of the sibling relationship.—This is to be expected in many 
homes without leading to mental disturbance, and it cannot be separated 
entirely from the difficulties that would be likely to result from the symptoms 
or behaviour shown by the patient. The sibling relationship has, however, 
been emphasized as important, and care was taken to ensure that the disturbed 
attitude of the other siblings was causal and not an effect. | 

(h) Miscellaneous difficulties in the home.—A number of disturbing and 
unsettling factors in the home, considered detrimental to the child or adolescent, 
included the presence of difficult or quarrelsome relatives, remarriage and step- 
parents, separation of the parents, or the presence of a mistress in the home. 

(i) Long evacuation, change of home, institutional upbringing, etc.—This was 
common because of the war, and the ensuing break-up of homes and evacuation 
almost universal among London children of this age. There were also a 
number of children who had no settled homes, and who were brought up in 
institutions or other such disturbing conditions. 

The results of all these factors are shown in Table VII. 


TaBLE VII.—Factors in the Family Circle Emotionally JA oda bied to 


the Patients. 
a b c d e g h 
' j E E de 
y ; 5 i Z ps E 
S 8 r 5 S a = 
3 e 5 : E v g = > 
2 S a £ K = Z 
5 3 = e Á a £ ‘= 
H au a E ER 
E g E S B E 3 ER 
Z ee 3 3 | EK 
— — See ~— Kéi b CG "a 
3 E E E 8 Za Zë ess 
: f Z S Z = = S2 wē 
Non-psychotice Cases £ = = De Dy T) d a = 57 
Girls. , I6 . II 3 9 6 4 - 5 8 . I 
Boys . . 15 . I4 2 7 5 6 3 4 5. 
Tctal . > a 2 d 5 « 6 EE « IO 4 Bs 33 9 13 . E 
Percentage . .. . 80°6 . "ët, 51°6 . 35°5 . Ais, 9°7 . 29°0 . 41°9 5571 
Psychotic Cases. 
Girls, : 8 . 4 . 2 4 4 2 I 3 5 4 
Boys . e. II . 7 . 3 4 4 4 3 I 4 4 
Total. s “MO 4 TL a 5. H, Bo os 6. 4. 4 . Oo. § 
Percentage . .. . §7°9 . 26°3 . 42-1. 42'I . 31°6 . 21° . 21I . 43'4 . TER 


Analysts of Table VII.—This shows a particularly high incidence in which 
the maternal attitude was either disturbed or her influence lacking, including 
all but one of the boys who developed a non-psychotic illness or showed 
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abnormal behaviour. In both sexes it occurred in all but four in the non- 
psychotic group, and in all but six in the psychotic group. It is difficult to 
discount the importance of this finding, and to a lesser extent the significance 
of the other findings as aetiological factors. It is also of interest that the chi- 
square test showed no significant difference between the non-psychotic and 
psychotic groups, nor between the sexes. 


Psychic Traumata. 


Psychic traumata were found at different ages in a number of cases, and 
they appeared to be of varying importance. It was considered unsound to 
try to divide them into such kinds as sexual, emotional or physical traumata. 
A sexual assault may have great emotional significance ; the realization by a 
patient of illegitimacy on the other hand is an emotional trauma with a strong 
sexual aspect. In one of the cases a boy was hit on the mouth by another, 
and the emotional significance of this far outweighed any physical hurt that 
occurred. There was little to be gained by such division, and the exact 
significance—balanced with other factors—could only be judged in the indi- 
vidual case. 

These traumata occurred at varying times in the patients’ lives, from early 
childhood up to adolescence. There is clinical evidence that events with a 
sexual significance that occurred in earlier years, although at first of little 
meaning to the patient, may become greatly enhanced when the sexual urges 
of puberty come about, and only then become a source of conflict. 

The findings in this series are given below, and in those cases marked with 
an asterisk the trauma appeared to be the main precipitating factor in the 
subsequent illness : 


Non-Psychotic Cases. 


CasE 2.—Female, aged 16. She was seduced at the age of ten. Afterwards 
she began to stimulate herself sexually by means of her breasts, and one of the 
symptoms of her present illness was her marked sexual phantasy. 

*CaSE 3.—Female, aged 16. Her mother was killed in an air-raid when the 
patient was eleven, she being in the house when it was bombed. She was the 
youngest and favourite child, and it was following this her symptoms began. 

*CASE 4.—Female, aged 13. Her grandmother, living in the home, died when 
she was ten. She had previously attended spiritualist séances, and in her present 
illness she believed her grandmother appeared to her. More important, she had 
lately gained the knowledge that her mother had associated with another man, and 
this was a source of much private grief. 

CasE 5.—Female, aged 13. This child showed much anxiety, and possible fear 
over menstruation. It was found, as a possible factor, that she was discovered 
by boys changing a sanitary pad when camping. 

*CasE 6.—Female, aged 16. This girl showed fear of the opposite sex. Her 
step-brother had seduced her when she was ten, and later she had discovered that 
her parents were unmarried when she was born. Her mother drank to excess. 

Case 8.—Female, aged 15. Her eldest brother died when she was 13, of 
bacterial endocarditis, in the house. Her present illness, which included hypo- 
chondriacal fears of heart disease, became more marked after this. 

CaSE 9.—Female, aged 15. This girl was seduced a few months before admission, 
and the main effect was that she felt she had lost some of her self-respect. She was 
admitted for truancy, but this had started before seduction. 
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CASE 12.—Female, aged 15. This child’s mother died suddenly when she was 
six. She showed no overt disturbance after this. At ten she witnessed childbirth. 
She became a behaviour problem to which many factors contributed. 

*CASE 13.—Female, aged 15. This girl felt disgusted after indulging in sexual 
play with boys. She was also worried as she had not menstruated. She had 
become antagonistic to her mother, and the latter was suddenly taken to hospital. 
Immediately after this her illness began with depression, and it seemed that her 
“ death wishes ” against her mother had been fulfilled. 

CasE 15.—Male, aged 15. Although a long-standing behaviour problem, he 
was told at fourteen of his illegitimacy. He then refused to have anything further 
to do with his mother. 

*CaSE 17.—Male, aged 16. His present illness with anxiety symptoms ım- 
mediately followed a punch on the mouth by a bigger boy. 

*CASE 23.—Male, aged 17. This boy’s father was psychotic, and at about the 
age of ten he witnessed, over a period, the father’s excessive sexual demands of 
his mother. It was after this he rejected his parents—one of the prominent features 
of his disturbance. 


Psychotic Cases. 


CASE 33.—Female, aged 16. Her father died when she was three, and her 
loyalties were thereafter torn between her mother and grandmother. Her present 
psychotic illness began some months before she discovered her mother had been 
pregnant when unmarried. She was greatly upset, and later when staving with 
her mother her paranoid ideas increased. 

CASE 35.—Female, aged 16. She had been exposed to drunken scenes at home 
in which her father hit her mother. This had no obvious connection with her 
illness. 

CASE 38.—Female, aged 16. Her mother died when she was eight, and this 
had deeply upset her. She had also been buried in a rocket incident, although 
unhurt. There was no apparent relationship between her present illness and these 
events. 

CASE 39.—Female, aged 15. Her father treated her mother with much brutality. 
Her grandmother, to whom she was much attached, died when she was twelve. 
There was again no apparent relationship between these and her illness. 

*CaSE 40.—Male, aged 14. His mother met a violent death when he was ten 
(? suicide), and he was made to kiss her bloodstained face. He became mentally 
abnormal for some weeks afterwards. His present illness followed a violent quarrel 
in which the grandparents accused his father of causing his wife's death. 

CASE 44.—Male, aged 15. His mother died when he was eleven. Later he 
discovered his illegitimacy, and this knowledge showed itself in the content of hi 
thoughts in the psychosis that then began. 


TABLE VIII.—Psychic Traumata. 


Total number of Probable precipitating 


: Total. cases with psychic 

Non-psychotic Cases. aa, cause for illness: 

Girls : z I6 . IO N 3 

Boys e ; 15 ; 3 : 2 

Total . ; 3I : 13 : 5 

Percentage . a : 41:9% ; 16-1% 
Psychotic Cases. 

Girls å : 8 : 4 H - 

Boys ‘ II f 2 : 2 

Total . ; TO 6 ; 2 


Percentage i a . 31-6% ër H 
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Analysts of Table VIII.—Emotional traumata occurred in a fairly high 
percentage and materially contributed to the aetiology, especially where the 
present illness followed such an event. There is no significant difference 
between the two groups nor the sexes. The number of girls was higher than 
the boys, and this may be partially due to the higher number of sexual incidents ` 
in girls. 


New or Excessive Demands in Work or School in Adolescence. 


In present social circumstances adolescence is a time when excessive 
demands may be made on the child. Until recently the school-leaving age 
was 14 for the majority, so that many children are plunged into work and need 
quickly to re-adjust themselves to a new and wider existence. This is at a 
time when the physiological and psychological changes of puberty are taking 
place. Young people not uncommonly have difficulty in settling down to a 
job, and in some frequent changes of work are noted. It is probable that 
many have had no chance to learn what work is likely to be suitable, and there is 
little or no opportunity of guidance perhaps by those qualified to advise them. 
This problem is inextricably mixed up with other stresses that arise from the 
circumstances and constitution of the young person; in their consideration 
it is not easy to isolate this aspect. 

For the more fortunate children who do not leave school, there may be 
“cramming ” for a scholarship, or a change to a less sheltered school where 
older and perhaps rougher children are to be met, or perhaps a boarding-school 
for those who hitherto lived at home. All such changes test the robustness 
and adaptability of the young adolescent, and if he or she is unsuitable for the 
new regime because of personality or intelligence, then stress is likely to be 
incurred. | 

These stresses were not uncommonly woven in with other causes, and they 
appeared to be of varying importance, and in two non-psychotics the main 
precipitating factor. These two cases are marked with an asterisk. Some of 
the others have already been described in reference to other factors. 


Non-Psychotic Cases. 


*CASE 1.—Female, aged 15. This girl was duller than the rest of her family, 
with an TO. of 77 per cent. At school she just held her own, but on leaving her 
parents found her a job with an electrical engineer, which proved beyond her. 
She became delinquent and began to run away, and through this lost further jobs. 

CASE 2.—Female, aged 16. Amongst other important factors she had weakness 
and inco-ordination of the hands and feet. Although of high intelligence, she 
could not play games at school, found herself at a disadvantage, and her work then 
began to deteriorate. 

Case 8.—Female, aged 15. This girl, of shy and sensitive personality, and 
with a poor health record, started work at 14 in a shoe factory. She left it as she 
could not stand the noise. Subsequently as a sales assistant at Woolworth’s she 
was over-conscientious, always scrubbing and cleaning. 

*CaASE 9.—Female, aged real She did well at school, but had to leave at 14 
and earn. She could not take the office job advised by the school, and started as 
a packer for higher wages. She did not settle, and truanting began. 

Case 17.—Male, aged 16. This overprotected boy left school at 14 after a 
normal school record, failed to settle and left his job as it was dirty and monotonous. 
This was a factor in the development of anxiety symptoms. 
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CasE 18.—Male, aged 18. This youth, on his father’s insistence, was sent to 
a technical school at 14 to study structural engineering. Several attempts to 
leave were discouraged. He developed a ‘‘ duodenal ulcer ” and stayed at homz 
for nine months. Further jobs were unsatisfactory. Many other factors with this 
contributed to an anxiety state. 

Case 19.—Male, aged 17. On leaving a village school at 14 he cycled daily a 
long distance to work which he disliked, and further stress was added by study 
and evening classes. His illness consisted of compulsive tics. 

CASE 21.—Male, aged 17. This difficult and unstable boy much disliked his 
work as an audit clerk for its monotony, although he gave satisfaction. His lack 
of outlet for his adolescent idealism was considered an important factor in his 
breakdown. 


Psychotic Cases. 

CASE 41.—Male, aged 14. An Indian boy of “ shut-in ” personality, he was 
educationally backward and bullied at school (1.Q. ror per cent.) From elever 
to thirteen he had private tuition, and on return to school he was even further 
behind. Soon after this he developed schizophrenia. 


TABLE 1X.—New or Excessive Demands in Work or School. 


N on-psychotic Cases, Total. EECH SE j Mea ihe e 
Girls . : 16 : 4 8 2 
Boys d ; 15 4 i ~ 
Total ž . d 3I : 8 s 2 
Percentage . a . 25:5% ; 6-4% 
Psychotic Cases. ; 
Girls : í 8 i - i - 
Boys i ; II : I : - 
Total . ; 19 i I e - 
Percentage. T , 5:3% . oe 


Analysis of Table IX.—These results are appreciable, but are not con- 
sidered of any statistical significance as between the non-psychotic and psychotic 
groups, nor between the sexes. 


FACTORS PHYSICALLY ILL-ADAPTED TO THE PATIENT. 


Physical factors harmful to the child’s growth and upbringing, which could 
exert a baneful influence on physiological and psychological development in 
adolescence, would be important. Evidence sought included malnutrition. 
poverty, and an overcrowded house or bad neighbourhood. Malnutrition 
either in the past or present was not evident in a single case, although in 
Case 5 there had been a possible history of underfeeding when evacuated. 
This absence of malnutrition was probably due to the better financial and 
nutritional state of the poorer sections of the community in the last few years. 

Poverty was evident in several cases, and overcrowded, neglected or bleak 
homes were inevitably not uncommon under recent conditions. A drab, slum 
neighbourhood was found with some London children. Such were termed 
physically ill-adapted because of the effects they could have on bodily well- 
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being. However, although noted in several, there was no positive evidence 
of physical harm. Emotional ill-effects were apparent in two cases, so that in 
practice they cannot be separated from the aetiological factors of emotional 
importance. 

The two cases were as follows : 


CASE 9.—Female, aged 15}. This girl, of good intelligence (I.Q. 110 per cent.), 
living in a poor home, drab neighbourhood and with a dull job, had no outlet for 
her intellectual and emotional desires. 

CASE 21.—Male, aged rz A similar case (I.Q. 122 per cent.), who was very 
aware of his poor surroundings, dull job and lack of outlets. 


In both there were other factors, but they had come to need better con- 
ditions, perhaps because of their high intelligence level, and were frustrated. 
Others in equally bad surroundings showed no emotional disturbance. 


TABLE X.—Factors Physically Ill-adapted to the Patient. 


Poor overcrowded 
Total. Malnutrition. Poverty. homes or 


Non-psychotic Cases. neighbourhood. 
Girls . 16 ; - A 2 ‘ 3 
Boys . 15 7 - : - ‘ 2 
Total . 3I i - : 2 ; 5 
Percentage .. ; T ; 6-4% ; 16:1% 


Psychotic Cases. 


Girls . 8 . - i 2 i 2 
Boys . II ; e p . a 
Total . I9 ‘ - : 2 e 2 
Percentage .. i m , I0:5% ; 10:5% 


Analysis of Table X.—This includes the two cases where there was evidence 
of emotional disturbance. There is no significant difference between the non- 
psychotic and psychotic groups, nor between the sexes. 


Summary of the Aetiological Factors. 


The survey of aetiological factors covers a wide field. Isolation of each 
has in turn been an artificial process, and apt to give undue emphasis to one 
aspect or another. To present them as an inter-related whole, all having an 
influence in the production of the mental illness or abnormal behaviour in these 
adolescents, they are shown in a collective table. 

These figures cannot be compared with a normal control group, but the 
application of the chi-square test shows no significant differences within the 
group, either between the non-psychotic and psychotic groups, or between 
the sexes. This may be due to the small total of cases. The whole group 
has a heterogeneous background, in which a number of influences have helped 
to bring about a breakdown in adolescence. They have never appeared alone, 
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although some stand out in frequency, notably the maternal and paternal 
relationship with the child, and the abnormalities of previous personality. 
Various factors have on clinical grounds been regarded as precipitating the 
present illness. However, the chief feature is the diverse nature of the aetiology 
apart from adolescence itself. 


SYMPTOMATOLOGY. 


The symptoms complained of by these patients were diverse. They are 
not a selected group except for their ages, and they show a wide range of 
problems and illnesses, so that this was expected. 

Young children suffering from emotional disturbances show certain patterns 
or groups of symptoms which are characteristic of childhood. They tend to 
cover a definite if limited range, and are repeatedly seen whatever the disturb- 
ing factors. They comprise functional disturbances of various systems ; 
more definite psycho-neurotic traits ; disturbances in relationship with family, 
environment or conduct, and soon. They are relatively facile compared with 
the symptoms shown by adults, quickly arise as a reaction to environmental 
difficulties, and with increasing emotional disturbance tend to increase and 
spread until perhaps a "" total reaction ” occurs. With appropriate treatment 
they may disappear as quickly, contrary to those of adulthood. In older 
children more definite neurotic syndromes appear until about puberty, when 
they are more adult than childish in pattern, although often still retaining 
their more facile quality. 

Adults with psychiatric problems, including the psychoses, commonly 
reveal neurotic traits in childhood. Their confirmation is not easy, and it is 
not possible to correlate one with the other. Many stable adults probably 
had such traits or vice versa, although if present they pointed to the presence 
of emotional disturbance at that time. 

Adolescents allow a clearer picture to be seen, as relatives are reasonably 
reliable witnesses of such symptoms. In adolescent mental breakdown or 
abnormal behaviour they can still be recalled and examined in relation to this 
new development. These cases often had such symptoms, and they are 
important in clarifying and broadening the picture of the development of mental 
illness at this time. It is possible that they may be related in many cases, 
and that an unstable childhood may well lead into an unstable adolescence. 
The individual case-histories show best their relationship, and it is to some 
extent artificial to examine them apart from this setting. Nevertheless, such 
symptoms can be grouped without undue difficulty, to allow clarity of presen- 
tation and statistical analysis ; and this includes the age of the patient at the 
onset of the present illness, the nature of the onset, and the relationship of the 
patient’s age to that of physiological puberty. Adolescent disorders cannot 
be isolated from these, or from their previous symptoms. A clear picture can 
only be seen in relationship with the whole life-setting. 

Fhe psychoses and organic mental conditions, contrary to the functional 
disturbances, imply a new and more ominous range of symptoms at any age, 
more permanent and less tractable in quality. These cases included a small 
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number with organic disease of the central nervous system dating back into 
childhood of important aetiological significance. Such organic symptoms 
cannot well be separated from those of emotional significance ; but in these 
cases they occurred only at the beginning of or during the present illness. 
Similarly, psychotic patients, with one exception, all developed their illness 
at or after puberty. In some non-psychotic cases the onset of the present 
illness could not clearly be separated from the disturbances of the past. Ina 
few the present illness was almost lifelong, with a gradual and continuous 
evolution up to adolescence. In cases of doubt as to the onset, it was in fact 
always prior to puberty. These relationships are shown in Table XII, and for 
this purpose the following items are used : 


1. The age of admission to hospital. 

2. The age of menarche in girls. 

3. The approximate age at which the present illness or abnormal 
behaviour is believed to have begun. 

4. The presence of physical immaturity in relation to age. 

5. The presence of emotional immaturity in relation to age. 

6. The presence of symptoms of emotional disturbance dating back 
into childhood prior to the present illness. 

7. The type of onset of the present illness: Sudden (S), Quick (Q), 
Gradual (G), ‘‘ Lifelong ” (L). 


TABLE XII.—Details of the Onset of the Present Mental Breakdown or Abnormal 
Behaviour in Relationship to the Age of the Patient, Physiological Puberty, 
and the Past History. 


U D ‘on Lem, Leg Leg be) e 
Ch E 9 S S ` I = d 
oi Q y K-: e a N o E ke 
a Z A 3 ZEI 
"e Sa Za Ñ E ERS Iiu 
pa pe 58 oe Oe Ces dad 
Së g% #5 °F SE SEES g, 
; "e e S u v 2 es elt ow BSS 
2 £3 2 28 §E #8 BES °3 4: 
© `; SA Q om 2 Kë z vi z véi Ki E 2 EE 
z ¥ SE ga gA FR FHS SBS SKK 
(8 N < < < H e 5 m 
Non-psychotic I F. 15 13 14 + G. 
Group: 2 F: 16 + 14 + G. 
Psycho-neurotic 3 F. 16 12 II — G. 
Cases. 4 F. 13 12 124 — G. 
5 F. 13} 13 I2 Si Sg + G. 
6 F. ._ 16 I2 15 gg + — S. 
7 FQ 15 + "0 e — G. 
8 F. 15 + I2 + G. 
9 F. I5} I3 15 ja ek + G. 
I0 F. 17 15 B.P. + + + G. 
II F. I7 + I4 = T + G. 
I2 F. 15 I3 <II eg eg + G. 
13 F. 15 15 15 + + + S: 


B.P. = Before puberty. 
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TABLE XII— (continued). 
3. 4 3 
3 È 3 
SA g S 
pE p Ë 
ofS g% kg 
P aS S 
s ag 23 
d së gs g Z 
nn n < < 
F.: I3} 12$ <II 
M. 14 — II 
M. I4 — I2 
M. I6 — I5 
M. 18 — I4 
M. 17 — IO 
M. 17 — I5 
M 7 — I4 
M. 14 — BP. 
M. 17 — I0 
M. 16 — 12 
F. 16 I3 9 
F. I7 + BP. 
M. I7 — 163 
M. 14 — <5 
M. 17 == “a5 
M. 15 — <5 
M. 17 — I0 
F. I5 I4 15 
F. 16 LA 15 
F. 15 134 13% 
F. 16 134 154 
F. 16 154 Tei 
F. 15 14 I5 
F. 16 LA 154 
F, 15 134 14 
M. I4 — I4 
M. 14 — 14 
M. 17 — 17 
M. 15 — 144 
M. 15 — 144 
M. 16 — 16 
M. I4 — B.P. 
M. 18 — 14 
M. 16 — 154 
M. 17 — 8 
M. I5 — 144 


B.P. = Before puberty. 
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Analysis of Table XII.—This shows the relationship of the present illness 
to puberty, and the presence, if any, of emotional disturbances in the past 
for each individual case. It also shows those cases with physical or emotional 
immaturity. For the purpose of analysis it is necessary to group them further 
in Table XIII. 


TABLE XIII.—The Onset of the Present Mental Breakdown or Abnormal 
Behaviour in Relationship to Puberty and Previous Emotional Disturbance. 


Evidence of 
emotional 
-disturbance 
before present 


Onset of Onset of 


illness illness 


: Incidence oi 
Non-psychotic Group, Total. belore ER 


types of onset. 


Psycho-neurotic puberty. ` puberty. iliness: 

Cases. l 
Girls ; © <4. o y T a IO . IIG., IQ., 25. 
Boys : e. “BO 4 6 . 4 . 10 . 8G.,— 25. 
Total o @4- 8 e. IE. » 20 . 19G., IQ., 45. 
Percentage 6 ae. # 5g2% a A528% 6 -83-3% : 


Severe personality disorders, or sequelae of organic disease of C.N.S. 


Girls ; D 4 a 4, - . - . 2G. 

Boys s : 5. 4. I . — . 3L., IG., IQ. 
Total ; ; F a 6 . I 4 3 . 3L., 3G., IQ. 
Percentage eo wee E, EE ée A ki 


Psychotic Group. 


Girls ; : 8, - ., 8. 8 . IG., 3Q., 45. 
Boys ; £ OE s tZ ¢ 9 . I0 . 6G., 1Q., 48. 
Total ; d. TO 2 a SE « I8 . 7G., 4Q., BS, 
Percentage we 4 105% «89°55, = 047% ; 

L. = Lifelong. G. = Gradual. Q. = Quick. S. = Sudden. 


Further Analysis.of Tables XII and XIII. 


I. All cases reached physiological puberty about the normal time except 
for the few boys who were physically immature, but who were evenly distri- 
buted throughout the series and not confined to any one group. Physically, 
such boys were at various stages of puberty. 

2. Psycho-neuroses began before physiological puberty in 54:2 per cent., 
and after puberty in 45:8 per cent. In those with severe personality disorders 
or the sequelae of organic disease of the central nervous system, such illnesses 
began in 85-7 per cent. before puberty, and in only 14-3 per cent. afterwards. 
In contrast psychoses began before puberty in only 10-5 per cent., and after 
puberty in 89:5 per cent. 

3. The onset was more frequently gradual in psycho-neuroses, often of 
very long standing in severe personality disorders, but more often of quick 
onset in psychoses, 
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The relationship of the onset of mental disturbance to puberty is of interest, 
and the chi-square test confirms a significant difference between the non- 
psychotic group, counting the psychoneuroses and personality disorders 
together, and the psychotic group. There is no significant difference between 
the sexes. This indicates that although neurotic illness often starts after 
physiological puberty, it is more likely to start before this epoch ; psychotic 
illness, on the other hand, is far more likely to begin after puberty. (These 
aspects will be further discussed in the next section.) 

4. The findings in regard to symptoms of emotional disturbance prior to 
the onset of the present illness appear to be significant. In the psycho-neurotic 
group they were found in 83:3 per cent.—only 4 out of 24 cases were free 
from such symptoms in varying degree prior to their illness. In those with 
severe personality disorders they occurred in 43 per cent., but all of this group 
were of very long standing, and those who were not of long standing all showed 
these symptoms. In psychotic cases they occurred in 94:7 per cent. 

In all three groups these results form a high percentage, and although 
they cannot be compared with normal controls, they are of probable importance 
in relation to the onset of mental breakdown or abnormal behaviour showing 
in adolescence of whatever kind. The chi-square test confirms there is no 
significant difference between the non-psychotic and psychotic groups, nor 
between the sexes. Thus mental breakdown or abnormal behaviour in 
adolescence is likely to be preceded by symptoms of instability in childhood, 
and adolescence cannot be isolated with validity from those earlier years, 
either in the aetiological or symptomatological senses. 

In view of this evidence of a high incidence of symptoms of emotional 
disturbances in the past, it was decided to consider the relationship between 
them and the symptoms of the present illness, and for this purpose they were 
placed in six groups. Some overlapping occurred, but as this applied equally 
to the emotional disturbances of childhood and to the illness showing in 
adolescence, it did not invalidate the findings. 

These symptoms are listed in their groups, and will be followed by their 
tabulated incidence in the past history, and in the present mental breakdown 
or abnormal behaviour. They include both functional and organic symptoms. 


List of Symptoms shown by these Patients. 


(1) Disorders of Function. 


(a) Disturbances of consciousness: Faints, epileptic fits, and hysterical dis- 
turbances of consciousness, including fugue states. | 

(6) Disturbances of the motor system: Hyperactivity, restlessness, fidgetiness, 
tics and choreiform movements. Also, on the other hand, motor retardation and 
slowness. 

(c) Disturbances of appetite: Over-eating, lack of appetite, or faddiness. 

(d) Disturbances of alimentation : Constipation or diarrhoea. 

(e) Disturbances of micturition: Increased frequency without physical cause, 
enuresis. 

(f) Disturbances of sleep: Difficulty in sleeping, or oversleeping. 

(g) Gratification habits : Thumb-sucking or ‘‘ rocking.” 

(A) Tension habits: Nail-biting, nail-picking. 

(t) Assertive or aggressive habits: Temper tantrums, stubbornness, quick 
temper, breath-holding attacks, roughness, spitefulness. 
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(2) Psychoneurotic Traits. 


(a) Anxiety: Expressed as fear, fright or nervousness, various phobias ` the 
somatic symptomis thereof—dizziness, palpitations, choking, tenseness, agitation. 

(b) Obsessional traits: Excessive guilt, troublesome conscience, over-con- 
scientiousness, excessive cleaning or scrubbing. In the present illness there were 
various more definite obsessional symptoms. 

(c) Hysterical traits: Symptoms or behaviour which were deemed purposefu: 
in character. 

(d) Hypochondriacal traits : Complaints and interest in physical disease in the 
absence of evidence for it. 


(3) Marked Emotional Attitudes. 


(a) Timid, shy, solitary attitudes. These were symptomatic as used here, but 
they have also been considered under personality. 
(b) Aggressive or assertive attitudes, e.g. boisterousness. 


(4) Disturbed Family and Soctal Relationships. 


Aggressiveness, disobedience, unaffectionate be- 
haviour, rejection, contemptuousness, demanding 
and domineering behaviour. On the other hand, 
overdependence, fear. 

(d) Towards the school. | ranting or aggressiveness, troublesomeness, 


(a) Towards the mother. 
(b) WW » father. 
(c) de „ siblings. 


(e) e work. truanting or delinquency. On the other hand, 
(f) Ge society. unhappiness, timidity, avoidance. 


(5) Conduct Disorders. 
(a) Lying. 
(b) Truanting or running away. 
(c) Stealing. 
(d) Disobedience or out of control. 
(e) Destructiveness. 
(f) Arson. 
(g) Excessive or perverted sexuality. 


(6) Miscellaneous Symptoms. 

A heterogeneous group, often more serious and less often functional in character. 
and seldom seen before the present illness began. They include symptoms oi 
interest to the adolescent period, e.g. excessive phantasy or hypnagogic sensations. 
The main psychotic symptoms are grouped together, as they were too numerous tv 
separate : 

(a) Depression: reactive to adequate stimuli or psychotic in character. 

(b) Elation or excitement: always serious in character. 

(c) Suicide: attempted or planned. 

d) Depersonalization or unreality feelings. 

e) Day-dreaming or excessive phantasy. 

f) Hypnagogic sensations. 

g) Ideas of reference. i 
h) Miscellaneous psychotic symptoms. ; 


In Table XIV these symptoms have been divided into the non-psvchotic 
and psychotic groups, and in both they are shown before and then during the 
present illness. The dates of onset of the illness were given in each case ia 
Table XII. | 

Analysis of Table XIV .—A wide range of symptoms occurred in these cases 
in childhood, including disorders of function, psychoneurotic traits, ‘‘ emotiona 
attitudes,” and disturbances of family and social relationships. Conduct 
disorders and those in the miscellaneous group are rare. They occur with 
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equal frequency in both the non-psychotic and psychotic groups, and the 
chi-square test shows no significant difference between them. 

In disorders of function there is a significant difference between the sexes 
in both groups. This is confirmed by the chi-square test, and they are thus 
more common in boys than girls. 

With the onset of the present illness these symptoms become more common 
in the non-psychotic group, and also "7 spread’’ to show conduct disorders. 
In the psychotic group they are replaced by the more ominous psychotic 
symptoms. In view of the different nature of the illness in the two groups 
they cannot be compared statistically, but between the sexes there is again a 
significant predominance of disorders of function amongst boys in non-psychotic 
cases. 


ADOLESCENCE AS A FACTOR IN ABNORMAL BEHAVIOUR OR MENTAL 
BREAKDOWN AND THE ASSESSMENT OF ITS IMPORTANCE. 


The study of physiological and psychological development ieveals that 
emotional disturbances of varying severity may ensue in adolescence, although 
it is not clear how often they occur. As these cases were chosen for their 
temporal relationship to adolescence, such disturbances were to be expected 
whatever the nature of the illness from which they were suffering, or the many 
other independent factors that led up to it. 

The intrinsic influences of development in adolescence are obscure at 
present, and there is no further means of assessing them than by clinical 
examination of the patient. It is highly probable that in many cases they are 
important, as shown by the rise in incidence of serious mental disorder at the 
age of sexual maturity. 

Amongst these cases the date of menarche was known in most of the girls, 
and their degree of sexual maturity could be gauged from this. In boys the 
establishment of the date of puberty is uncertain. Some boys and girls, 
scattered throughout the series, were noted to be physically immature in 
relation to chronological age, although no obvious relationship to the illness 
from the physical point of view could be established from this. Emotional 
difficulties did, however, sometimes arise therefrom, and were detectable in 
such instances. Again, emotional immaturity was noted in some cases, mostly 
psycho-neurotics, and although not always coincident with physical immaturity, 
it seemed likely that the influence of physical development was closely bound up 
with it. 

Tables XII and XIII on pages 612 and 614 showed the cases in which 
physical or emotional immaturity were noted, and they gave the ages at which 
the present illness began in its relationship to menarche in girls. Such needs 
to be examined in each individual, although in boys it must be in relation to 
the expected age of puberty. Thus the connection between physical maturity 
and the mental breakdown or abnormal behaviour can be determined, although 
it needs to be remembered that the prepubertal physical changes have started 
two or three years before. It is only below the age of rz perhaps that this 
important intrinsic factor can be ruled out of the aetiology, and even in an 
illness beginning before this age it will in due course come to play its part. 
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It was seen that in psychoneurotic cases the present illness began before 
physiological puberty in 54-2 per cent., and after puberty in 45-8 per cent. 
Even so, in the majority of those occurring before puberty it began in what 
were the prepubertal years. Thus it is probable that adolescence must be 
counted an aetiological factor of definite if varying importance in a high 
proportion of this group. 

In the smaller number of cases with severe personality disorders or the 
sequelae of organic disease of the central nervous system, the present illness 
began before puberty in 85-7 per cent. of cases and after puberty in only 14-3 
per cent. Most of such illnesses dated from early childhood, and in these 
cases adolescence could not play a part until the later stages when adolescence 
supervened. 

Amongst psychotic patients, on the other hand, the illness began before 
puberty in only 10-5 per cent., whereas it started in 89-5 per cent. after puberty. 
Thus it seems that physical maturity was an important factor in this group. 

Apart from the effects that the changes of adolescence have on the illness 
in the aetiological sense, adolescent traits were expected to colour the illness 
at thisage. Van der Horst has suggested that adolescent disturbances may have 
a special nature (4), and there is a body of literature describing the behaviour 
said to be characteristic of adolescence. It is therefore necessary to look for 
such traits, to assess how far they colour the symptoms, although how far such 
traits are normal or abnormal is not clear. 

To do this it is necessary to isolate them—inevitably an artificial process— 
and they must lose some significance, as they are closely interwoven with the 
other symptoms. However, the following adolescent traits could be picked 
out mostly in non-psychotic cases : 

(a) The onset or an increase of disturbance in relation to the parents or 
their substitutes (refs. 1, 16, 17, 18). This was expressed as aggression, 
indifference, rejection or, on the other hand, an increase in overdependence. 

(b) The onset or an increase of disturbance in relation to the siblings (1, 16, 
17, 18). This was always expressed as aggression. 

(c) Evidence of increased independence, as shown in truancy, running 
away or being “‘ out of control’’ (1, 16). 

(d) Sexuality marked enough to be notable (1, I8, I9, 20). This was 
expressed overtly or in excessive phantasy, and included heterosexual behaviour, 
perversions or well-marked masturbation. On the other hand, fear or prudish- 
ness were noted. 

(e) Homosexual interests or behaviour shown (18, ro, 20). 

(f) Excessive anxiety over menstruation (18). 

(g) Neglect of personal hygiene or appearance (18). 

(h) Increased self-consciousness or introspection (I, 21). 

(1) Excessive idealism, intellectualism, religious interests or phantasv 
(I, 22). 

Each case was examined for their presence and their incidence determined 
where ascertainable, as shown in Table XV. 

Analysts of Table XV.—These traits occurred with some frequency in al 
but three of the non-psychotic cases, although they varied from case to ca% 
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in frequency and in their degree. There was no significant difference between 
psycho-neurotics and those with severe personality disorders or the sequelae 
of organic disease of the central nervous system. There was also no significant 
difference between the sexes. 

In the psychotic group they were much less in evidence, although some 
cases showed a sexual colouring or preoccupation. Those present usually 
occurred before the psychotic symptoms became severe, when they became 
hidden or replaced by the profound changes in behaviour that occurred. No 
conclusion could be drawn between the non-psychotic and psychotic groups 
in view of the differences in their illnesses, but the comparative lack of such 
traits in the latter was to be expected. 


TABLE XV.—Adolescent Traits shown by these Patients. 
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TABLE XV—(continued). 
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It is to be noted that in non-psychotic cases an onset or increase of distur- 
bances in relation to the parents and sexuality were the most common traits 
to be observed. 


DISCUSSION OF THE RESULTS. 


These patients have been examined in detail in regard to aetiology, for the 
symptoms that they showed both in childhood and in their present illness, and 
for the part played by adolescence in the aetiological and symptomatological 
senses. It now remains to bring them together to form a co-ordinated whole. 
and to attempt to balance their relative importance. 

It was found in the aetiology of these cases, of both sexes and with non- 
psychotic or psychotic illnesses, there lav in nearly every instance a number of 
varying factors of constitutional and environmental importance. It was not 
possible to isolate any as of exclusive importance, although some were likely 
precipitants of the illness ; but some aspects, such as disturbance or the lack 
of maternal influence, and the number with abnormalities in the previous 
personality, were very frequent. These equally applied to all types of cases, 
and statistical analysis confirmed the heterogeneous nature of the factors in 
the background. Their frequency and importance confirmed the views 
expressed by Finesinger (2) that the troubles of adolescence had their origin in 
the previous stage of development, and that they could not be considered 
separately from what had happened in earlier childhood. 
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The most striking finding of the symptomatology was the high incidence 
of emotional disturbance in varying degree in childhood and its relationship 
with the illness showing in adolescence. Such symptoms were closely inter- 
dependent on the aetiological background and arose out of it, and one needed 
to be considered with the other. 

Other findings were that the functional disorders were more common in 
boys, and that emotional disorders increased and spread with the onset of 
the present illness in non-psychotic cases. In psychotics there was a change 
to a new range of psychotic symptoms. In addition, in non-psychotics the 
illness developed gradually more often than not, whereas in psychotics there 
was more often a quicker onset. 

Adolescence itself was considered to be an important intrinsic factor, 
contributory in varying degree to most psycho-neurotic and psychotic illnesses, 
but much less in evidence in those cases with long-standing severe personality 
disorder, or the sequelae of organic disease of the central nervous system. 
This was based on the relationship of the illness to physiological puberty. 
Again in regard to the symptoms these patients showed, adolescent traits 
were found closely interwoven in a high proportion of non-psychotic cases, 
but they were in comparison lacking or hidden in those children with psychoses. 

Adolescent mental disorders are very varied, and many factors both before 
and during adolescence intermingle and combine to form the whole picture. 
Their relative importance differs from case to case, but it is their combination 
that is decisive in leading to mental breakdown or abnormal behaviour. To 
view, therefore, this picture of the mental disturbances of adolescence in 
perspective, consideration of all these factors is required. 


SUMMARY. 

A group of 50 adolescents with mental disturbances was examined, including 
24 cases with psycho-neurotic disorders, seven cases with severe personality 
disorders or the sequelae of organic disease of the central nervous system, 
and 19 cases suffering from psychoses. 

They were examined in detail to determine their actiology, what symptoms 
there were in their previous life and their relationship to the present illness ; 
and finally, to what extent adolescence was causative to their illness or coloured 
it. Statistical methods were used where applicable. 

The aetiology in all cases was found to be wide and variable, with a number 
of constitutional and environmental factors of importance. No special factor 
could be singled out except as a probable precipitant of the present illness. 
Certain factors, however, such as a disturbance or lack of maternal influence, 
or abnormalities of personality, were particularly frequent. 

The svmptoms were equally varied, and a high proportion of all cases 
showed symptoms of emotional disturbance in earlier childhood. The present 
illness was more often of gradual onset in non-psychotics, and appeared to 
evolve from the earlier disturbance of childhood by an increase and spread 
of the symptoms then shown. In psychotic cases the illness began quickly 
as a rule, and there was a change of symptoms to those characteristic of the 


psychosis. 
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Adolescence was considered to be an intrinsic factor of importance in most 
psycho-neuroses and psychoses. In cases with long-standing personality 
disorders or the sequelae of organic disease of the central nervous system it 
was not so apparent. 


Finally, adolescent traits were found to colour the symptoms in most 
non-psvchotics, but were much less evident in the psychoses. 
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This article has been abstracted from a thesis for the degree of M.D. at the 
University of Cambridge. The scheme used for aetiological and symptomatv- 
logical classification was adapted from that introduced by Dr. Kenneth Cameron, 
Paediatric Physician, Maudsley Hospital, and in use in the Children’s Depart- 
ment. My thanks are due to him, and to Dr. H. J. Eysenck, Senior Psycholo- 
gist, who advised me on the statistical methods used. 
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ELECTRONARCOSIS IN THE TREATMENT OF SCHIZOPHRENIA.* 
By Linrorp Reres, M.D., B.Sc., M.R.C.P., DEM 


Regional Adviser in Psychiatry, Wales and Monmouthshire. 


ELECTRONARCOSIS was introduced as a new treatment of schizophrenia by 
Tietz and co-workers in 1946. They reported favourable results in a group 
of 47 schizophrenics and claimed that it was as effective as deep insulin therapy, 
in the treatment of schizophrenia. 

Published reports on its therapeutic results in schizophrenia are not all in 
agreement. Spencer Paterson and Milligan (1948) support the claim of Tietz, 
whereas Garmany and Early (1948) found the treatment of little value. Medli- 
cott (1947 and 1948) reported favourable results, particularly in early paranoid 
schizophrenics. The results of Bowman and Simon (1948) did not lead to 
definite conclusions except that it was considered equal to electroshock in the 
treatment of schizophrenia. Thus we are not as yet near the stage of reaching 
final agreement on the evaluation of electronarcosis in the treatment of schizo- 
phrenia. 

In order to arrive at an accurate assessment of the value of electronarcosis 
in the treatment of schizophrenia we must know : 


(1) Whether electronarcosis produces significantly better results in 
schizophrenia than routine hospital care. 

Some people equate the results of routine hospital care with spon- 
taneous remission rate, but this surely minimizes unduly the therapeutic 
value of general hospital care, occupational and recreational therapy. 

(2) Whether the results are as good as or better than deep insulin 
therapy. If electronarcosis were found to be as good as deep insulin 
therapy there would be much to say in its favour, as it is simpler, easier 
to administer and less time-consuming. 

(3) Finally we should know whether electronarcosis gives better 
results than the more easily administered electroconvulsive therapy. 


There are many difficulties and obstacles in the way of an attempt to make 
a scientific assessment of any new method of treatment in psychiatry. 
These difficulties are related to: 


(1) Provision of satisfactory control groups. 

(2) The fact that standards and criteria for diagnosis vary among 
different workers and hospitals, and that as yet we have no satisfactory 
objective methods of assessing diagnosis or clinical status in psychiatry. 

(3) The fact that we have no objective methods of measuring recovery 
and the fact that varying standards and criteria are used in its assess- 
ment by different workers. 


* Paper read at the Quarterly Meeting of the Royal Medico-Psychological Association, 
London, February 22, 1949. 


626 ELECTRONARCOSIS IN THE TREATMENT OF SCHIZOPHRENIA, [July, 


It is on account of such difficulties that the therapeutic value of deep insulin 
in the treatment of schizophrenia remains controversial, even after more thar 
twelve years’ trial in this country. 

The comparison of the results of treatment by different methods will be 
vitiated unless it can be ensured that : 

(1) The groups are strictly comparable ; corresponding not only in 
age and sex distribution, but also in clinical status, and in tendency to 
spontaneous recovery. 

(2) The assessment of recovery in all groups must be made by the 
same methods, using identical standards and criteria. 


These prerequisites for scientific validation make it difficult to combine 
results from various hospitals because of varying criteria used in assessing 
clinical status and recovery. 

The fulfilment of these desiderata means that the various groups studied 
should be assessed by the same standards, either by the same workers or by a 
group of workers, provided it can be shown that they exhibit a high degree of 
agreement in their ratings. These requirements tend to impose a limit in the 
size of the population studied. 

The experimental population of this study consists of 160 schizophrenics, 
on whom 208 courses of treatment were given as follows: 


39 patients treated by electronarcosis. 
9 č » „  », deep insulin therapy. 
72 ss S » E.C.T. . 


Some patients were treated by more than one method, and in order to 
avoid inaccuracies every patient was assessed separately for each treatment. 
It was not considered safe to attribute recovery to a particular treatment if 
there was an interval of weeks or months after termination of treatment, as 
some workers have done. In this investigation only recovery or improvement 
occurring during or immediately following treatment is classed as attributable 
to the treatment, and even in these cases the possibility of coincidence with 
spontaneous remission has to be taken into account. 

The majority of the patients were treated at Whitchurch Mental Hospital, 
Cardiff. A small series of electronarcosis patients were also studied at St. 
Cadoc’s Hospital, Newport. 

Electronarcosis was given by the technique described by Tietz (1946) and 
Spencer Paterson (1947), patients being given the treatment thrice weekly for 
four weeks. Second courses were given in some patients. 

All patients participated in an active régime of occupational and recreational 
therapy. 

Clinical status, degree of recovery and follow-up were in all cases assessed 
by the author. 


Follow-up Assessment. 
The assessment of follow-up was based on: 
(1) Interviews with parents and relatives in hospital or at out-patient 
departments by the author. The majority of cases were so assessed. 
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(2) Visits by social worker to interview relatives and patients (35 
patients). 

(3) By letter (2 patients). 

(4) Untraced (5 patients). 


‘Assessment of Clinical Status. 


The use of the usual diagnostic categories as an assessment of clinical status 
vas not considered suitable for scientific comparison because: 


(1) The diagnostic label is, at the best, an incomplete description 
of the clinical state. 

(2) Psychiatrists do not agree consistently enough in diagnostic 
categorization for scientific purposes. 

(3) Many cases do not fit readily into the usual categories. 

(4) Schizophrenics may change in predominant symptomatology 
during the course of the illness, e.g. coming at one time into the catatonic 
variety and later appearing as simple or hebephrenic types. 


In order to overcome these disadvantages, and in order to use more objective 
procedures in the assessment of clinical status, the following techniques were 
used : 

I. [tem sheet.—An item sheet of some 300 items relating to social data, 
family history, personal history, personality and symptomatology was devised 
for the investigation and completed for each patient. 

In addition to noting the presence or absence of symptoms, certain pro- 
cesses and dispositions were rated according to severity. Major components 
of schizophrenic mental status, such as introversion, intellectual, emotional 
and conduct disconnection and paranoid disposition in accordance with ` 
Mapother’s (1927) description, were rated on a 7-point scale. Similarly, 
affective admixture, e.g. depression or excitement, hypochondriasis, etc., were 
rated on severity. 

This method of recording enables a diagnosis to be made in terms of ratings 
of components of mental status, and can give a much more complete picture 
and assessment of mental status than the usual diagnostic label. It also pro- 
vides a quantitative expression of mental status that can be used statistically. 

The information on the item sheets were transferred to Hollerith punched 
cards, and the various analyses were carried out by a Hollerith counter sorter. 
In all some 500 separate analyses were carried out. 

2. Psychiatric rating scale—An extension of the above method was the use 
of a modification of the Psychiatric Rating Scale of the Worcester State Hos- 
pital. This method involves rating patients on 16 items relating to behaviour 
and mental state in terms of deviation from the normal. The sum of the 
ratings gives an abnormality index. This index, taken before, during and after 
treatment, gives a graphic and quantitative index of the degree of symptomatic 
improvement accompanying treatment. 

The item sheet and rating scale together give a detailed standardized and 
quantitative assessment of clinical status. 


628 ELECTRONARCOSIS IN THE TREATMENT OF SCHIZOPHRENIA, [ July. 


In addition to these techniques, objective tests such as Rorschach, Thematic 
Apperception, the Wechsler Scale and Vigotsky’s concept formation test were 
given to a number of the electronarcosis and insulin treated patients. 

These tests, theoretically, could serve as objective methods of assessing 
clinical status, but as yet not enough data are available to attempt their use fu: 
this purpose. 

Capacity for spontaneous recovery can be assessed by : 

. I. Clinical criteria. 
2. Objective tests. 

Most investigators on prognosis in schizophrenia agree that the following 
factors are of good prognostic significance. Short duration of illness, sudder. 
onset, good previous personality, exogenic causation and atypicality. 

Ideally, therefore, anv treatment groups compared should correspond in 
the distribution of these prognostic factors. 

Recent work has indicated that psychological tests like the Rorschach. 
Vigotsky’s concept formation test may be prognostically valuable. A pre- 
liminary investigation using Piotrowsky’s (1939) criteria on Rorschach responses 
failed to confirm his claim that the test can be used to forecast the therapeuti: 
response to shock treatments. Piotrowsky had 88-8 per cent. success in fore- 
casting the result of treatment. 

Our results, both with electronarcosis and deep insulin groups, failed to 
support Piotrowsky’s claims. In fact no statistically significant relationship 
was found between the forecast and result. 

Flectronarcosis (18)y? = -21 . P between -50 and -7. 

Insulin = (21)x? = -63 . P between -30 and -50. 

Thus Piotrowsky’s prognostic criteria with the Rorschach test cannot be 
_ Safely used for assessing prognosis. 

Before considering treatment results we should analyse the composition 
of the groups to ascertain how far they are comparable. 


COMPARISON OF TREATMENT GROUPS IN AGE AND SEX DISTRIBUTION, HISTORY, 
AETIOLOGY AND SYMPTOMATOLOGY. 


Sex.—The sex distribution in three groups is almost identical, M. 59 per 
cent., F. 41 per cent. 

Age.—Distribution showed general similarity in the three groups with 
approximately 7 per cent. in ro—-19 age group ; 62 per cent. in 20-29 age group ; 
27 per cent. in 30-39 age group; 4-5 per cent. in 40-49 age group. 

Table I gives percentage distribution of items in the three groups. 

Family history shows a close similarity in distribution of items relating to 
family history. 

Previous mental health—The differences are not statistically significant. 

Personality. Again the differences are not significant statistically. 

Duration.—Under I year electronarcosis group has a significantly higher 
proportion (critical ratio = 2+), 

Mental status.—This is shown in Table II. No significant differences are 
found in introversion, intellectual, emotional and conduct disconnection. Hu: 
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TABLE I.—Item Analysts. 


Elect is: 
Family History : ec ae 
Negative ; , f z7 
Psychosis. l re 
Epilepsy ` l Be 
Neurosis ; . : i l 8 


Previous Mental Health : 


Normal i ; : : : 25 
Clear predisposition . ; ; 67 
Definite illness i Se e i 23 


Personality : 


Stable . A ; : i i 25 
Very unstable and ill-adjusted ` , 4I 
Broad interests. i : : 18 
Very touchy or suspicious : i 36 
Very schizoid ‘ f : : 5I 
Cyclothymic . e 2°5 


Duration of Illness : 


o-6 months . ; ; ; : Se DR 
6-12 months . 4 : l í 18 J + 
I-3 years ; e 18 


Over 3 years ; ; s ; 33 


Onset of Illness: . 


Sudden . e ; ; 15 

Prodromata, then acute . 18 

Gradual. : ; : ; , 64 
Aetiology : 

Psychological causes important 15 ‘ 

Exogenous factors contributing i 95 

Mainly endogenous ; f : 17°5 


Deep insulin. 
o 


o 


82 
I3 
2 
2 


13 
94 
16 


14 
99 
16 


paranoid disposition rating occurs in a significantly higher proportion in the 


electronarcosis group (C.R. = 2). 


The insulin group has higher proportion of Simple and Hebephrenic types 


but the difference is not of statistical significance. 


The groups therefore show a reasonable degree of correspondence with 
respect to history, aetiology and symptomatology. The significant differences 
being that the electronarcosis group has a higher proportion of patients with 
illness of less than one year’s duration, and a higher proportion of patients 
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TABLE I].—Mental Status. 


EE Rating ; KEE Deep Ge SC 
High (4+) . e g S 79 g 76 e 80 
Low (0 — 2) . i : i : 5 e 2 e 6 

Intellectual Disconnection Rating : l 
High (4+) . ; : : e 785 . 74 ; Bo 
Low (o0 — 2) . g : 2'5 . 5 ; 6 

Emotional Disconnection Rating : 

High (44+) . ; i ; 70'5 . 76 i 74 
Low (0 — 2) . i e A 5 10 i 8 3 II 

Conduct Disconnection Rating : 

High (4+) . SE , aan, 29. 37 
Low (0 — 2) . : ; : 48 ; 28 37 

Paranoid Disposition: 

High ut, , 53 © 35 «+ 35 
Low (0 — 2) . e e i 28 ; 37 ; 34 

Depression Rating : 

(2+) . : , ; ; trag, . 16 ‘ I5 

Excitement (all ratings) . . . 5 7, 3 
Clouding of consctousness i I5 ; 6 ; 9 

Intelligence Rating : 

Below average : : : i IO ; 18 s I3 
Average ; ; : d 69 : 59 3 61 
Above average e ; : ; 2I "a 20 ; 24 

Diagnostic Subtype : 

Simple and hebephrenic . ; ; 59 ; 74 l 63 
Catatonic d e ; 15 : 15 . 2I 
Paranoid S , 25 Ge IO ; 14 


with marked paranoid symptomatology. It will therefore be necessary for 
us to consider these items separately later. 


ANALYSIS OF RESULTS. 


The assessment of results was made : 
(a) After cessation of treatment, usually 2-4 weeks afterward, (b) during 
follow-up investigation at periods of 6 months to 3 years. 
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(a) Immediate results were classified as : 

(1) Recovered.—This indicated freedom from symptoms and signs, and 
assessed as probably being able to return to previous or equivalent employ- 
ment. 

(2) Improved and discharged.—Able to return to previous social environ- 
ment in spite of presence of minor signs. 

(3) Improved, remaining in hospital. 

(4) Not improved. 

(6) Follow-up results were graded as follows : 

(x1) Total recovery—Freedom from symptoms and signs. Return to 
previous social environment and to previous or equivalent occupation. 

(2) Social recovery—Those able to return to same or equivalent 
occupation in spite of minor symptoms and signs. 

(3) Social deiert Presence of minor signs or symptoms with incapacity 
to carry out work of previous level and failure to maintain self in same 
degree of social adaptation. 

(4) Family invalids were those patients with well marked symptoms and 
incapacity to carry out any useful occupation, but manageable at home. 

(5) Hospital invalid.—-Those relapsed and readmitted to hospital. 
Table III gives the immediate results of treatment. 


TABLE III.—IJmmediate Results of Treatment. 


Electronarcosis. Deep insulin. E.C.T. 
% % % 
Recovered š e ; ; ; 8 - 29 ; 8 
Improved and discharged . : i 23 i 30 24 
Improved, remaining in hospital . ; 20 : I : IO 
Not improved . ; . e A0 ; 40 s 58 


It will be seen that insulin has a considerably higher proportion of recoveries 
than electronarcosis and electroconvulsive therapy. The difference is highly 
signiticant statistically (CR above 3). 


Relapse rate. 


Table IV gives details on the relapses in the three treatment groups and one 
third of patients who were discharged as recovered or improved after electro- 
narcosis, relapsed during the first year. 75 per cent. of the relapses occurred 
during the first six months. 23 per cent. of insulin patients discharged from 
hospital as recovered or improved relapsed. Again the majority of relapses 
took place during the first year. 

` In the deep insulin treatment group interesting differences occur between 
the relapse rate of recovered and improved groups. Only 7 per cent of the 
recovered group relapsed, compared with 38 per cent. of relapses in the im- 
proved group. 

Thus not only does insulin treatment give a higher proportion of recoveries, 
but these recoveries are more lasting than those of E.C.T. and electronarcosis. 

XCV. 4I 


Electronarcosis. Deep insulin. E.C.T. 
Percentage of patients discharged re- 33 A 23 j 65 


covered or improved 
be recovered patients . . 33 : 7 : 50 
e improved and discharged . 33 38 ‘ 7I 


Occurrence : 


o-3 months . P : i f 50 : 38 ; 53 


Ce SE i ; . ; ; — ; — 
3 years + ‘ . : i : geg i = 


T 
N 
E 
z 
Nn 
CO 
“ST “I SQ 


The highest relapse rate is found in the E.C.T. group, again the improved group 
showing a higher relapse rate than recovered group. 


Follow-up. 


In addition to knowing the proportions relapsed we require to know mor 
precise details of the outcome of those not relapsed. This is given in Table V. 
It will be seen from Table V that the proportion of total recoveries has fallen 
from 8 per cent. to 5 per cent. in electronarcosis group, 29 per cent. to 27 pe 


TABLE V.—Follow Up. 


sa P Deep oo E.C. 
% % De 
Total recovery . : e ; 5 ; 27 2 
Social recovery . : i ; r 5 ) 4 : 6 
Social defect. ; : ; ; o i 5 2 
Family invalid . ; ; ; ; I0 ; IO 4 
Untraceable i : ; ; a ; 3 i o 
Follow-up penad e : e 6-12 . 6 months- . 6 months- 
months 3 years 3 years 


cent. in insulin group and 8 per cent. to 2 per cent. in the E.C.T. group. The 
proportion of social recoveries is very much the same in all groups. 


Matched groups. 


While the three groups correspond closely in clinical status, they were 
found to differ in one or two respects, viz. proportion of patients of illness les 
than one year’s duration, and in paranoid symptomatology. A separate 
analysis in respect of these items is therefore indicated, and special investig2- 
tion of the paranoid patients is also desirable in view of Medlicott’s (194° 
conclusion that paranoid schizophrenics respond particularly well to electre | 
narcosis. 
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Iliness Less than One Year’s Duration. 


Table VI shows the treatment results of those patients with an illness of 
less than one year’s duration. The results show that in groups matched 


TABLE VI.—Duration of Illness Less than One Year. 


Electronarcosis. Deep insulin. E.C.T. 
(19) (29) (26) 

. % % % 
Recovered s e ; I6 i 55 i I5 
Improved and discharged . ; ; 16 : 2I ; 23 
Improved, remaining in hospital . e 3I : O ‘ 4 
No improvement : : : 37 ; 24 e 58 


in this way insulin has an even larger proportion of recoveries than electro- 
narcosis and E.C.T. 


Patients with Marked Paranoid Symptomatology. 


Table VII shows the treatment results in patients with marked paranoid 
symptomatology. 


TABLE VII.—Groups with Marked Paranoid Symptomatology. 


Electronarcosis. Deep insulin. E.C.T. 
(21) (34) (25) 
% % % 
Recovered ; f ; . : 5 : 38 : I2 
Improved and discharged i : 28 ; 26 ; 28 
Improved, remaining in hospital. ; 28 e, * 2 : 4 
Not improved . r : e i 38 : 35 : 56 


Insulin treatment again shows the highest proportion of recoveries, and 
results lend no support to Medlicott’s contention that paranoid schizophrenics 
respond particularly well to electronarcosis therapy. 

The treatment results show a consistent trend in all analyses so far, and the 
separate analysis of the two items in which the groups differed significantly 
in fact enhanced the results obtained with insulin therapy. 

In order to try to satisfy statisticians fully, we should ensure that the 
groups compared should be deliberately and accurately matched in the main 
prognostic factors as well as in mental status. This process cannot be taken 
very far without having an unlimited number of cases to draw upon as the 
resultant accurately matched groups would be too small. 


Patients of Good Prognosis. 

Table VIII gives the treatment results with patients of good prognosis. In 
these patients the duration of illness was less than one year and of sudden onset 
with good previous personality. 
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TABLE VIII.—Good Prognosis Groups. Illness Less than One Year, Sudden 
Onset and Good Previous Personality. 


Electronarcosis. Deep insulin. E.C.T. 
(11) (12) 
% % % 
Recovered ; e ; ; e 33 : 72 ; S 
Improved and discharged . : ; o 9 } 33 
Improved, remaining in hospital . 67 l o d o 
Not improved . ; e d O ‘ 18 : 58 


These groups were analysed for mental status and corresponded closely. 
They are the nearest we can get to identical groups. The groups, inevitably, 
are small, but it wil] be noted that the favourable results with insulin are not 
only confirmed but further enhanced. 


Patients of Poor Prognosis. 


As a supplement we can take closely matched groups of poor prognosis 
for comparison. This group hag illness of over three year’s duration with 
gradual onset and very unstable previous personality. 

The results given in Table IX, as we would expect? are poor. It is note- 
worthy that patients who recovered with insulin had no relapses on follow-up 
at one year; the majority of those discharged as improved have relapsed. 


TABLE IX.—Very Poor Prognosis Group. Illness Over Three years’ Duration, 
Gradual Onset. Unstable Previous Personality. 


Electronarcosis. Deep insulin. E.C.T. 
(6) (24) ( 14) 
Wi o do 
Recovered : : : i 3 o e 8&5 . o 
Improved and discharged . i : 50 : 33 : 36 
Improved, remaining in hospital . : 17 . d ; 7 
Not improved . ; : . 33 : 58 : 57 


Patients Treated by More Than One Method. 


The above analysis of matched groups constitutes the main method of 
evaluating different methods of treatment. In certain circumstances the 
patient may himself serve as a control, i.e. when more than one method of 
treatment is given providing it is taken into account that the tendency te 
spontaneous recovery will, by itself, tend to give better results to the second 
treatment. It may be of interest, therefore, to compare the results whem more 
than one method is applied to a patient. 

There were no patients in whom electronarcosis or E.C.T. produced improve- 
ment after insulin had failed. 

In 5 patients on whom electronarcosis produced no improvement, deep 
insulin produced total recovery. 

In 16 patients where E CT. produced no improvement, deep insulin resulted 
in recovery or considerable improvement. 
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Eighteen patients of the total number failed to respond to electronarcosis, 
insulin and E.C.T. 


Results Compared with those Obtained with Routine Hospital Care. 


Ideally the appropriate method of obtaining controls for this purpose would 
be to select the patients for treatment and for control purposes at the same 
time, matched in all important respects and treated and assessed iñ precisely 
the same way except for the specific therapeutic process under consideration. 
This method is only possible when one has no faith in the treatment, or if it 
is in its early experimental stages, as otherwise it would be unethical to refuse 
a patient treatment purely for scientific purposes. 

Thus other sources have to be used for control groups, and it has been the 
custom to use groups treated in hospital before the advent of the newer physical 
methods. 

Guttman, Mayer-Gross and Slater (1939) have provided us with a group of 
188 schizophrenics of relatively favourable prognosis—admitted to the Maudsley 
Hospital during 1934 and 1935 and followed up for three years. These cases 
were all of less than one year’s duration of illness. The authors considered that 
any treatment giving better results than found with this gioup would be 
definitely justified. 

Table X shows the treatment results with our group of patients with an 
illness of less than one year’s duration, together with those followed up by 


TABLE X. 
Control Electronarcosis. Deep insulin. E.C.T. 
group. 
% % Yo % 
Total recovery . ‘ =< @I°5. I5 , 55 ; I5 
Improved and discharged . 31 I5 , 2I : 23 
Hospital invalid : >. 4I ; 68 ; 24 i 62 


Guttman, Mayer-Gross and Slater. It will be seen that deep insulin treatment 
is the only method giving a significantly higher proportion of recoveries than 
the control group. 

Dr. Finiets, of Three Counties Hospital, Arlesey, has published results for 
a group of 1,000 schizophrenics treated by routine hospital care, deep insulin 
therapy and E.C.T. (Finiefs, 1948). 

In patients with illness of less than one year’s duration, deep insulin is the 
only treatment giving significantly better results than the control group con- 
sisting of those patients treated by routine hospital régime. It is interesting 
to note that Dr. Finiefs’ results with insulin are almost identical to ours. 

In those patients with illness over three years’ duration deep insulin results 
again show significantly better results than electronarcosis and E.C.T. 


Prognosis. 


It remains for us to consider what factors are of prognostic impcrtance 
for these three methods of treatment. 
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TABLE XI. 
Deep insulin. E.C.T. 
Control. Electro- A ama, E 
narcosis. Dr. Finiefs. Cardiff. Dr. Finiefs. Cardiff. 
% % % % % Fo 
Duration less 49:5 . 30 . 74 - 76 . 52:6 . 38 
than I year 
Duration over 9:9 . 3I . 15 s AR a II . 33 
3 years 


The Recovered and Discharged Improved groups were compared statisti- 
cally with the not improved groups with respect to a large number of items 
for each treatment. The following items showed statistically significant 
differences. 

Firstly, to take the Recovered groups in comparison with the Not Improved 
groups, we find that recovery, in all three forms of treatment, is associated 
with certain common features, viz. stable previous personality, broad interest, 
an illness of less than one year’s duration and of sudden onset. The presence 
of exogenic factors, affective admixture and positive family history also occurred 
in higher proportion in the Recovered groups. A low rating of emotional and 
conduct disconnection was associated with recovery in the Electronarcosis 
group, and a high paranoid symptomatology rating with recovery in Insulin 
and E.C.T. groups. 

Those patients improving sufficiently to be discharged also had a higher 
proportion of patients with a history of normal mental health before present 
illness. ; 

The Not Improved groups also had common features with all treatments, 
viz. a clear predisposition to mental illness, very unstable personality, very 
schizoid ; very touchy and suspicious in previous personality with narrow 
interests and gradual onset of illness. 

Patients with high intellectual disconnection rating did not improve with 
electronarcosis. Those with high introversion rating did not respond to 
insulin, and patients with simple or hebephrenic types of schizophrenia showed 
poor response to E.C.T. 

These, in brief, are the main items associated with good and unfavourable 
prognosis with the three methods of treatment. 

The patients who tend to respond to these methods are those with the 
greatest tendency to spontaneous recovery. 

In conclusion, our findings indicate that electronarcosis and electroshock 
therapy are far less effective than deep insulin therapy in the treatment of 
schizophrenia. The available evidence suggests that. deep insulin therapy 
shows significantly better results than those resulting from routine hospital 
care. | 

Even deep insulin therapy cannot be regarded as a specific remedy for 
schizophrenia. Clearly, further research is urgently needed to determine the 
underlying processes responsible for recovery as well as the nature of the factors 
responsible for relapse, with the aim of discovering a specific remedy for what 
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is not only one of the most serious disorders in psychiatry, but surely one of the 
most mysterious illnesses in the whole field of medicine. 
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OBSERVATIONS IN ELECTRICALLY-PRODUCED EPILEPTIC CON- 
VULSIONS. PART III: THE POST-CONVULSIVE DECEREBRATE 
STATE. l 


By R. Kırın, M.D., and D. F. Earty, L.R.C.P. &S.I., D.P.M., 
l Bristol Mental Hospitals. 


[Received 25 February, 1949.] 


For a few seconds after the convulsion has ceased, whilst the patient is 
cyanosed and the breathing forced, there is complete flaccidity of all the body 
muscles. The first sign of muscular activity is a contraction of the masseter 
muscle, which holds the mouth tightly closed. This is followed by rigidity 
of a definite pattern ; in its complete form the neck is retracted, the mouth 
closed, the shoulder flexed and adducted, the elbow flexed and the forearm 
pronated, the hip, knee and ankle joint are extended. Wrists, fingers and 
toes are invariably flaccid, offering no resistance to passive movements. 
In the extreme forms of rigidity the extension in the lower limbs is so 
intense that it is impossible to overcome it by force. 

In cases in which the rigidity is less complete, the muscles most markedly 
contracted are the masseters, the extensors of the ankle and flexors of the 
shoulders ; the increased tension of the muscles may be slight and easily 
escape observation. We considered the presence of ankle clonus as evidence 
of spasticity, when it was otherwise difficult to assess. There is, however, a 
small minority of cases in which the muscles of the limbs are entirely without 
tone. The state of rigidity lasts from one to several minutes. In a small 
number of cases following it, the muscles of the limbs become flaccid for a 
period varying from 1-3 minutes, after which time they regain their norma! 
resting tone. In the majority of cases the patient then becomes restless 
and it is impossible to ascertain the muscular tone. The restlessness consists 
of mass movements of the extremities or of the body, of rapid, unco-ordinated 
and aimless movements in the arms and legs, or of turning or rolling movements 
of the body. In other cases these movements, whilst of the same character, 
are less generalized, and consist of thrusting or jerking movements in particular 
joints; they are purposeless, uncoordinated and undirected, of a pseudo- 
spontaneous character and they may be exaggerated by external stimuli 
(pin-prick). The next stage of motor reintegration carries the movements 
to a more co-ordinated and purposeful level; these are evoked by external 
stimuli and may consist of turning away of the stimulated part of the body 
or of brushing movements of the hand first directed into space, or at a par 
of the body some distance from the stimulation until finally a brushing move 
ment is carried out at the point of stimulation. 

The rigid limb shows the greatest resistance to the initial passive movement. 
but persists to some extent throughout the movement. When the rigidity i 
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of any considerable intensity the limb maintains the position, at any angle in 
which it is passively placed ; this is especially well demonstrable in the lower 
extremities. The rigidity has therefore definite plastic character. 

The muscular tone can be influenced by neck and labyrinthine reflexes. 
Passive retroflexion of the head increases the flexor spasm in the arms, and 
extensor spasms in the legs. Anteflexions of the head causes relaxation of 
the muscular tone of the limbs. Turning of the head to one side relaxes the 
muscular tone of the opposite side and increases the tone of the limbs of the 
same side. This one-sided reaction is still more marked when the whole body 
is passively turned to one side while the head is kept fixed. When the body is 
turned from the supine into the prone position all the rigid muscles relax. 
All these reflexes have a tonic character, the alteration in muscular tone is 
maintained as long as the passive position of the head or body is kept up. 
The alteration in tone can only be demonstrated on agonistic rigid muscles ; 
no change can be found in the antagonistic flaccid muscles nor is there any 
reflex movement of the limbs when these tests are carried out. As has been 
mentioned in a previous paper (Klein and Early, 1948) vestibular stimulation 
by syringing with cold water fails to elicit nystagmus with slow and fast 
component, instead the eyes go into homolateral deviation. The same homo- 
lateral effect upon the eyes can be elicited by turning of the head to one side 
or by turning of the body to one side while. the head is fixed. 

During the whole period of rigidity the pupils are usually smaller than 
before the application of the shock treatment, and do not react to light. The 
corneal reflexes are absent. There is no reaction to nociceptive stimuli from any 
part of the body. The superficial reflexes are absent apart from some plantar 
response which consists of a flexor movement or fanning of one or two toes, 
corresponding to the area under pressure ; there is no combined flexor or other 
reaction of the toes. The tendon reflexes do not show any conformity: As 
has been pointed out by Kino (1944) some are increased, others diminished or 
absent altogether. Ankle clonus is, however, quite regularly present, even 
when the signs of rigidity are very slight. It is only absent in those cases 
where complete muscular flaccidity is maintained throughout the first stage 
of the post-convulsive phase. When this occurs, and when this phase lasts for 
any length of time without interference by involuntary movements, all the deep 
reflexes may gradually diminish or disappear altogether. But when rigidity is 
found, the briskness of reflexes proved to be dependent upon the tone of the 
effector muscles. Accordingly, since in the upper limbs a flexor spasm prevails, 
the biceps reflex is as a rule present or brisk, and the triceps and supinator 
reflexes are usually sluggish or not obtainable at all ` in the lower limbs where 
extensor spasm occurs the knee jerk and ankle reflexes are very brisk and 
ankle clonus is the rule. 

Though at the cessation of the convulsions the breathing is difficult and 
irregular, at the time of the muscular rigidity its normal rhythm becomes 
re-established. Heart action is accelerated but regular, and the acceleration 
gradually diminishes during the rigid state. Vestibular stimuli are conducted 
and lateral eye movements can be reflexly elicited. There is finally a response 
of the motor branch of the trigeminus expressed by contraction of the masseter 
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muscles. All this suggests activity or excitability of centres of the brain stem 
up to the level of the mid-pontine region. Above this level no activity can be 
ascertained ; there is no corneal reflex and the pupillary light reflex is absent. 

We obtain a somewhat different picture when successive shocks are applied. 
A series of twelve patients were studied ; we carried out this treatment with 
the additional purpose of gaining experience of the effectiveness of repeated 
shocks as a substitute for anaesthesia in transorbital leucotomy. In one 
session three shocks were applied, each successive shock after reappearance 
of the corneal reflexes in the post-convulsive phase of the preceding shock. 
Each patient was observed in four such sessions. 

It was found that after the second shock the state of deep unconsciousness 
lasted much longer than after the first, and again that of the third much longer 
than that of the second. If after the first shock it took about 2-3 minutes 
before the patient showed signs of reintegration, it took about 4-5 minutes 
after the second, and 7-8 minutes after the third shock. In the post-convulsive 
state, the following observations were made. 

The duration and intensity of the rigidity decreased progressively with 
the second and third shock. At the same time the state of complete muscular 
relaxation lasted longer after the second, and still longer after the third shock. 
In patients where, after the first shock an intense and extreme rigidity appeared, 
the rigidity was only moderate after the second shock and still less after the 
third. This applied to the muscles of the limbs; the masseter contraction 
remained the same throughout the three shocks. Immediately the convulsion 
had ceased the tendon reflexes were the same in the second and third shock 
as in the first, but the longer the relaxation of the muscles lasted the more 
sluggish they became, and in some cases they disappeared altogether. Even 
when the resistance of the muscles at the beginning of the post-convulsive 
phase showed only a slight increase, ankle clonus was still usual, though this 
clonus was less marked and of less duration than after the first shock. Through- 
out the rigid and flaccid stages tonic neck and body turning, eye reflexes were 
present, and phasic ipsilateral deviation upon syringing with cold water was 
obtainable. Tonic neck and labyrinthine reflexes were more difficult tc assess 
in successive shocks, as the rigidity in the limbs was less marked. There was 
no corneal reflex and no pupillary light reflex. The end of this phase was 
marked by recovery of the tendon reflexes to normal, by the reappearance 
of the pupillary light reflex and the corneal reflex and of a dorsal response oi 
the big toe. At this stage the following phenomena could be observed : 

When the ear drum was stimulated either by tactile stimulus or by 
syringing, a sudden extension of the limbs occurred. In a complete reaction 
of this kind the legs became extended in all joints, the feet rotated inwards, 
the arms were slightly elevated, extended and pronated in the elbow, the 
wrists and fingers extended; the contraction of the muscles involved the 
flexors as well as the extensors with the same intensity. The same reflex 
could be elicited by stimulation of the cornea. In most of the cases this stretch 
reflex lasted as long as the trigeminus was stimulated, in one case it was 
extreme, and present for a few seconds after the cessation of the stimulus. 
In the majority of the observations the reaction was less complete, occurring 
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in some only at the initial stimulation or intermittently, and in others involving 
predominantly the muscles of the arms, whereas the legs showed only an 
abortive contraction. In others the homolateral limbs contracted; but in 
almost all cases the tendency to this reaction could be observed. From no 
other area of the body could this reflex be elicited, nor by any other manipu- 
lation, but occasionally it appeared automatically. There was no response 
to nociceptive stimuli from any part of the skin. When the stage of the reflex 
had appeared, the next phase of uncoordinated pseudo-spontaneous movements 
or general restlessness usually followed very quickly, and the reactive move- 
ments of the patients soon reached a more purposeful level. 


DISCUSSION. 


Experimental physiologists, Thiele (1905), Weed (1914), Beritoff (1915), Cobb 
and co-workers (1917), Bazzett and Penfield (1922), Magnus (1922), Rademaker 
(1926), Pollock and Davis (1930), Magoun and co-workers (1946), have been in 
general agreement that section of the brain stem at the pontine level in acute, 
as well as in chronic preparations, is followed by the type of rigidity originally de- 
scribed by Sherrington (1896). This finding is not entirely undisputed. More 
recently Keller (1939-46) has insisted that, in his experiments on dogs, section 
from mid-brain to lower pons was followed only for a few minutes by rigidity, 
which yielded to complete flaccidity with loss of the deep reflexes, and this 
flaccidity was maintained for several weeks. Magoun and co-workers assert 
that on stimulation of lateral parts of the reticular formation, limbs previously 
rigid suddenly became flaccid and collapsed and the reflexes disappeared ; 
they assume that there are facilitatory and suppressor centres subserving the 
muscular tone in the reticular substance of the brain stem. Decerebrate 
rigidity has also caused considerable clinical interest, and there are a number 
of observations published in which a muscular rigidity appeared in the course 
of a localized lesion of the brain stem, Turner (1916), Wilson (1920), Magnus 
and de Kleyn (1921), Walshe (1923), Weisenberg and Alpers (1927), Zand 
(1928), Walschonok (1929), Manson and Ferguson (1930), Epstein and Yakovlev 
(1930), Carmichael (1932), Thorpe (1935), Davis (1935), Nielsen (1941), Penfield 
and Erickson (1941), Davidenkov (1946), O Nell (1946). 

The clinical problem was first extensively discussed by Wilson. He took 
as the criterion of decerebrate rigidity the rigid posture and the muscular 
spasticity, and describes a variety of clinical pictures. 

This rather loose conception has since been applied in most of the publi- 
cations in spite of Walshe’s efforts to bring clinical decerebrate rigidity more 
in line with the classical experimental picture. 

Walshe, in explanation of clinical decerebrate rigidity, postulates’ the 
presence of plasticity of muscular tone, of lengthening and shortening reflexes 
and of the Magnus and de Kleyn reflexes. He would exclude cases in which 
the rigidity is, in his opinion, an irritative phenomencn and due to discharge, 
as in anoxaemic conditions, or in unconscious patients with absent light 
reflexes, raised temperature and pulse irregularities. He also excludes cerebellar 
fits. Walshe (1923) reported a case of a tumour in the interpeduncular space 
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in which he could demonstrate all the characteristics of a decerebrate rigidity, 
whilst the above complicating factors were absent. A similar case has bee: 
reported by Davis (1925). There are, however, cases of brain stern lesion: 
described (Turner, 1916, Walschonok, 1929), where the picture was complicate* 
by the symptoms mentioned by Walshe, and yet a rigidity, constant over / 
period of weeks, could be observed ; this long duration is not in favour of the 
irritation theory. Similarly, it is difficult to accept Keller’s (1945) opimic: 
when he regards rigidity following experimental decerebration as an altogether 


irritative phenomenon. There seems to be no necessity to connect the otherwix — 


typical rigidity in our observations with irritation, although it is likely that 
the post-convulsive decerebrate state is associated with anoxaemia. Positive 
evidence of its reflex character will be given later when pathological material is 
being discussed. Though typical, the rigidity in our observations has som: 
particular features. It was found that in the mild forms of rigidity only one 
or two joints of the limbs show marked spasm, whilst all other joints appear 
less involved ` there is no similar finding reported either in experimental or 
clinical decerebration. In animal experiments the method of testing may 
account for this ; postural tests are mainly used for assessing rigidity ; spasms 
of this kind can thus easily be overlooked, so that preparations not entirely free 
from rigidity may pass as flaccid. Of some interest in our cases is the early 
transition from rigidity to flaccidity with lowering of the reflexes. Thi: 
occurrence is emphasized by Keller, although not the rule in animal experiments. 
The tonic neck reflexes were different from the usual description only in tha: 
no tone increase occurred in the antagonists when the agonists relaxed ` there- 
fore no reactive movement of the extremities took place. The presence ot 
tonic labyrinthine reflexes could be demonstrated by changing the patient: 
posture from the supine to the prone. The tone of the rigid muscles 
consequently relaxed, and the relaxation was maintained as long as the patient 
was kept in the prone position, but there was no reflex movement of the limbs. 
The phasic and tonic eye reflexes found at this stage were analysed in a previous 
paper (Klein and Early 1948). The influence on the muscular tone of the limbs 
was strongest when the patients were moved into the lateral position with 
head fixed ` the response consisted of a contralateral relaxation and a homo- 
lateral increase of the rigidity, identical with the reaction seen when the head is 
turned to one side. Neck reflexes were, however, excluded by fixation of the 
head. It seems unlikely that stimuli from the body surface could have had 
any influence, since there is at this stage no response to superficial stimul. 
This suggests a labyrinthine origin. It has been found under experimental con- 
ditions (Magnus 1921), that tonic labyrinthine reflexes can be elicited by altera- 
tion of body posture in the vertical plane, but not in the horizontal. Since 
this experimental finding was an important point in the explanation of the 
mechanism of the tonic labyrinthine reflexes, our conflicting observations are 
of some interest. 

The rigidity is only a part of the decerebrate state. Though it has been 
proved that a-local process in the brain stem can produce a rigidity which ts 
closely related to experimental rigidity, there is no actual decerebration under 
these conditions. As Wilson (1921) pointed out, unless the interruption 
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absolute the cortex (we may add subcortical centres) may, and often does, 
interfere in part with the activity of the lower centres. It is therefore of no 
great value to make comparisons between our observations and such lesions. 
We have sufficient clinical evidence to assume that at this stage the central 
= nervous system is acting at a pontine level functionally isolated from higher 
centres. Experiments in which functional conditions similar to the post- 
convulsive state have been produced were carried out by Ward and co-workers 
(1947). These authors found after intravenous injection of sodium cyanide 
a rigidity indistinguishablt from decerebrate rigidity. Electro-encephalo- 
graphic records demonstrated that the electric activity of all structures above 
the level of the midbrain was abolished by appropriate doses. If, as we assume, 
the conditions produced by these experiments are comparable to those of the 
post-convulsive state, then they confirm our clinical conclusions. However, 
compared with that in animals, the functionally isolated brain stem in our 
observations shows considerable differences in function, the pattern is primitive, 
the reflex response is reduced to a minimum and is of a primitive nature. The 
= tone regulating centres can draw only on two afferent sources from which 
stimuli are conducted: the muscle proprioceptive and the vestibular system. 
We do not suggest that this difference is due to a difference in function of the 
isolated brain stem between human and animal. Under the conditions of our 
= observations a sharp borderline between active and inactive nerve tissue 
-= cannot be expected. There may be variations in degree of activity in different 
cell groups, some areas may be depressed, others may be more active. Such 
factors could explain why we may fail under these conditions to obtain a 
complete picture of brain-stem functions. It may be that such factors interfere 
less in experimental decerebration. 

In slowing down the re-evolution by the application of successive shocks, 
the first sign of re-integration is the recovery of the deep reflexes and the 
reappearance of reflex movements upon superficial stimulation. It is at this 
stage that the trigeminal stretch reflex can be elicited. Asa muscular reaction, 
it differs strikingly from the initial rigidity ; there is invariably an extensor 
posture of all the limbs in which all the joints participate, and in which the 
muscles, agonistic as well as antagonistic, are in intense contraction. The 
fully developed picture is, so far as the limbs are concerned, indistinguishable 
from the tonic phase of the epileptiform seizure. The transient character of 
the stretch reflex did not permit the study of the behaviour of the muscles 
under passive movements, but in the tonic phase of the epileptiform fit we found 
the same plasticity as in the initial decerebrate rigidity. The trigeminal 
stimulation evokes a reaction to which some tendency already exists ; at this 
stage a spontaneous stretch posture, particularly in the upper extremities can 
be seen intermittently in a number of patients. The response upon trigeminal 
stimulation is thus comparable to the provocation or intensification of rigidity 
in decerebrate animals by the application of nociceptive stimuli (Weed 1914), 
or by direct trigeminal stimulation (Leiri, 1926), and similar to an observation 
by Carmichael (1930). At a period when the stretch tendency in the decere- 
brate state occurs, a redistribution of tone can be noted. Instead of the two 
extremes of a selective muscular contraction or complete muscular flaccidity 


644 ELECTRICALLY-PRODUCED EPILEPTIC CONVULSIONS, [July 


found in the initial stage, the tone in agonist and antagonist now becom 
equal with no preponderance of either group. Passive movements in t: 
presence of normal deep reflexes indicated that the tone is not different from it; 
normal qualities. The general muscular contraction is thus in line with tk 
basically even distribution of tone between agonist and antagonist. Musculz 
tone is dependent upon afferent impulses. At the initial rigid state the: 
impulses are limited to proprioceptive and vestibular stimuli. In this late 
stage extraceptive impulses have started to exert their influcnce, and tl 
increase of afferent impulses may have some relationship to the distribute: 
of tone. The reappearance of the pupillary light reflexes at this period indicate 
that the activity of the brain has shifted to mid-brain level. The genera 
_ Clinical picture, however, has not changed, and there is no evidence that th 
change in the muscular reaction is due to influences from higher centres. Tt: 
picture is still a decerebrate state which probably works at brain-stem leve. 
The obvious structure at this level which might be responsible for the t 
distribution of tone is the red nucleus. Though the observations of expen- 
mental physiologists as to the significance of this nucleus are conflicting, its 
established that a typical decerebrate rigidity appears in sections below tt 
level of the red nucleus. According to Rademaker (1926) who draws his cor 
clusions from the literature and from his own experiments, muscular tone i 
normal in animal preparations when the red nucleus is left intact, which wouk 
explain the redistribution of tone at this stage of reintegration in our obser 
tions. But again the functional performances are of much lower order than 
animal preparations which might correspond to this level. The number d 
reflex reactions is still very restricted at this stage ; the only reflex of “ loci 
signature ” on superficial stimuli is the dorsal response of the big toe, appeamm: 
for the first time. There is no body righting reflex upon turning the hea 
nor can any co-ordinated muscular action be elicited, only mass movement: 
This low performance level may be due to underlying conditions, but the fa! 
remains that under decerebrate conditions a characteristic redistribution ¢ 
tone occurs consequent to a shift of activity from lower to higher brain ste 
levels without interference of higher centres. 

In the next stage, involuntary movements of varying type are the m 
outstanding features. Their character suggests that the re-integration b# 
reached subcortical level. The picture becomes complex, the patient m 
enter a semi-conscious condition or such condition may soon follow ; they ba 
thus passed the decerebrate state which is the subject of this paper. 


REACTION OF CASES WITH LESIONS OF THE C.N.S. 


In the following cases with lesions of the nervous system the effect of W 
of function upon the post-convulsive decerebrate rigidity was studied. 


1. Three patients with unilateral absence of the ankle reflex were inv -estigate 
The motor power in these cases was intact and there was no disturbance, th 
superficial sensation, position or vibration sense. The post-convulsive spasticit 
in the extensors of the legs was slight, ankle clonus on the normal side was maria 
whilst absent on the side of the missing ankle reflex. 
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Viets (1920) who studied the physiology of patellar clonus in decerebrate 
preparations, found that there is a most favourable point of muscular tension 
for the maintenance of clonus. The presence of the ankle clonus in the post- 
convulsive decerebrate rigidity is almost the rule, whilst patellar clonus is 
rare. This may be explained by the fact that rigidity in the calf muscles is 
more constant and stronger than elsewhere, with tension favourable to clonus. 
But the ease and regularity with which a sustained ankle clonus can be pro- 
duced in our observations without appreciable clinical spasticity of the calf 
muscles is still surprising. This suggests that the tone of the antagonist 
muscles, their resistance and the relation between tone in agonist and antagonist 
is significant in the maintenance of clonus. By the nature of this reflex, these 
factors would be more important for ankle clonus than for patellar clonus. 
In our three cases the failure to obtain ankle clonus on the side of the missing 
ankle reflex is primarily a failure of the calf muscles to contract during the 
tigidity and to set the basic condition for clonus. Sherrington, by cutting the 
dorsal roots of a particular muscle group, showed that this muscle group failed 
to contract during the decerebrate rigidity, thus demonstrating the dependence 
of the rigidity upon afferent impulses and its probable reflex character. Our 
observations correspond clinically to Sherrington’s experimental condition 
and we regard these observations as strong evidence for the reflex character 
of the post-convulsive rigidity. 


2. Observations on a female patient, 39 years old, who 12 years previously 
had an acute spinal disease, probably a myelitis. She came into hospital with a 
depression. On neurological examination she showed a hyperaesthesia for touch, 
prick and temperature from D.3 downwards. In the left leg there was a slight 
extensor spasm in knee on initial passive movements, which became flaccid after 
the first resistance had been overcome. No extensor resistance in hip, slight 
contraction of ankle in middle position, the active stretching in hip and knee 
showed reduced muscular power. Active flexion of hip and knee was impossible. 
There were also reduced active movements in ankle and toes. In the right leg 
the motor power of all the big joints was good, but there were no active movements 
in the toes. The muscles in this leg were slightly hypotonic. The position sense 
of the right big toe was inaccurate. Vibration sense of right much less than on 
the left. Abdominal reflexes were brisk and equal on both sides. Both knee 
reflexes were brisk. No ankle-reflex was obtainable on the right, but it was very 
brisk on the left. Definite dorsal response of the big toe on the left; on the right 
equivocal response. Cranial nerves and upper limbs were intact. The patient 
had E.C.T. In the tonic phase of the convulsions no difference could be seen in 
the contraction of both legs, the twitching in the following clonic state was less in 
the left leg than in the right. In the post-convulsive phase both arms were in slight 
flexor spasm of the usual type, on the left there was extreme extension in hip and 
knee, whilst the right leg was completely flaccid in all the joints throughout. 
Definite neck and labyrinthine reflexes upon the right leg and the arms were present. 
By bending the head passively forward the rigidity in the left leg diminished 
considerably ; the left leg became completely flaccid when the body was turned 
head fixed, into right lateral or supine position. 


In this case the most striking observation in the post-convulsive stage was 
the complete flaccidity of the right leg in contrast to the rigidity of all the other 
limbs. 

In investigations of more than 200 patients in the post-convulsive stage of 
E.C.T. the rigidity of the two halves of the body was always found equal in 
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distribution and intensity when the nervous system was mtact. The incor- 
gruity of complete flaccidity of the right leg in this case, therefore, must be relate: 
to the neurological lesion. In the right leg there was a deep sensory loss anc 
an absent ankle reflex, but the knee jerk was present and brisk. The absence 
of rigidity in the calf muscles was in accordance with the findings in the three 
preceding cases, but could not be predicted in the remaining extensors. An 
absent tendon reflex seems to indicate that afferent impulses, necessary for 
the reflex rigidity of the muscles concerned, are not conducted, but its presence 
does not assure contraction. It follows that the routes on which the afferent 
proprioceptive impulses travel are not the same as for the spinal reflex arc and 
for the brain stem centre which is responsible for the rigidity. 

In the left leg where pyramidal signs were found together with a weakness 
in the flexor group, the extensor rigidity was very intense. Extreme reactions 
are not exceptional, but usually they manifest themselves with equal intensity 
everywhere. The right leg did not take part in the rigidity. The arms, 
however, were intact and the rigidity was light, not in harmony with the strong 
reaction of the left leg. Apparently the reaction of the left leg was intensifed 
by the defect of this extremity, due to damage to its pyramidal pathways. 
The part played by the pyramidal tract in the decerebrate rigidity has beer. 
studied in animal experiments. Weed (1921) in a decerebrate preparatio:. 
hemi-sectioned the bulb above the pyramidal decussation, and found no change 
in the rigidity on the contralateral side. Thiele (1905) caused the pyramida! 
tracts to degenerate prior to the brain stem trans-section and found no change 
in the nature and extent of the rigidity. He concluded that the pyramidal 
tracts have no relation to the causation of decerebrate rigidity. As the brain 
stem trans-section involves a section of the pyramidal tract it is difficult to se 
why an additional severance of this tract should influence the result of the 
trans-section. And yet in the functionally isolated brain stem of our observation 
a long standing degeneration of the pyramidal tract seems to have intensified 
the rigidity. Two explanations are possible: (a) That the functional isolation 
of the brain stem in the post-convulsive state is not as complete as the clinica’ 
picture suggests; some cortical (pyramidal) impulses may still have beer 
transmitted, and unless there is an additional pyramidal lesion the maximum 
rigidity does not develop. This explanation is not supported by experience o! 
brain stem trans-sections, nor of the post-convulsive state where, under constant 
conditions, a great variation in the intensity of the rigidity is observed. ų¿ 
That the pyramidal lesion, by lowering the threshold of the motor centre o 
the brain stem and spinal cord to proprioceptive stimuli, has intensified the 
release reaction. This is the more likely explanation of our case. 


3. The next case was seen after a succession of spontaneous epileptic seizure 
He was a man of 32 years of age, a chronic hospitalized schizophrenic. Six vean 
ago he developed a left-sided hemiplegia. His cooperation was poor on examina- 
tion. The left arm was flexed and adducted at the shoulders, flexed and pronate/ 
at elbow, flexed at wrist and fingers. The left leg was extended at all the joint 
He did not move the left arm actively, and in the left leg only slight flexion of the 
hip and knee was carried out. On the left there was a severe disturbance of super 
ficial sensory qualities, the position sense was diminished in fingers and big tæ 
There was strong passive resistance to the stretching of the left shoulder and of tx 
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- left elbow, and very strong resistance to the passive flexion of the left hip and of 
the left knee. | 
| In the last two years the patient has developed epileptiform seizures. He 
- was seen after he had had three successive fits at short intervals. He was uncon- 
scious, and it was found that the muscles of the limbs of both sides were completely 
flaccid. He was again examined after he had two further fits without regaining 
. consciousness. It was then found that the left arm was flexed and adducted at 
the shoulder and pronated and extended at elbow with contraction of flexors and 
extensors: The hand and fingers were in the same position as before the fit. There 
was strong passive resistance to lifting and adducting of the shoulder, as well as to 
- flexion and supination of the elbow. The left leg was extended in all joints and 
rigid in this position. The rigidity in both these extremities was of “‘ clasp-knife "" 
character, which broke down after the initial resistance had been overcome. In 
contrast the right extremities showed no tone increase. Passive bending forward 
of the head immediately relaxed the tone on the left side, and the same occurred 
by turning the body to the right. The tone of the left side increased when the 
-= body was turned to the left. On the left there was a Babinski response with patellar 
- and ankle clonus as before the series of fits. On the right the reflexes were approxi- 
= mately the same as before the fits. After a few minutes pseudospontaneous 
- movements began, and at the same time the left arm went into the same flexed 
position as before the fits. Tonic neck reflexes could not be elicited any more. 


In this case a lesion of the right hemisphere was present by which con- 
siderable parts of the right cortical and perhaps also subcortical regions were 
eliminated or cut off from lower centres. There was evidence of a pyramidal 
- lesion with the characteristic posture and alterations in tone and reflexes. 
The rigidity found in the post-convulsive phase after a sefes of fits was not 
just a reappearance of the hemiplegia. The arm, otherwise flexed in elbow 
' with spasm in the flexor group, became extended with contraction of agonist 
and antagonist. Tonic neck reflexes could be elicited which were not previously 
present. This altered picture was thus not solely determined by the motor 
lesion which existed before, but must be related to the post-convulsive functional 
_ decerebration. The right intact extremity did not take part in the rigidity, 
therefore the post-convulsive muscular rigidity on the left was facilitated by 
the pyramidal lesion as in the previous case. The picture is apparently similar 
to that elicited by trigeminal stimulation and to the spontaneous stretch 
_ reaction occasionally seen in a later stage of the post-convulsive phase. 


4. Thenext patient, male, 42 years old, had a Parkinsonism for about five years ; 
he developed depressive-obsessional features and was treated with electric shock. 
- On examination he showed a rigid facial expression, dysarthric speech and a marked 
. right-sided rigidity with cog-wheel character in the wrist. The muscular power 
was Satisfactory. The left extremities showed nothing abnormal. The deep 
reflexes were brisk, equal on both sides, and there were no pyramidal signs, nor 
was there any sensory loss. 


In this case there was a strong post-convulsive rigidity of the usual type, 
the upper limbs in flexion, the lower limbs in extension and no difference in 
intensity nor in distribution between the two sides. The extrapyramidal 
lesion of the right extremities had therefore no influence upon the post-convul- 
sive rigidity. 

5. A 26-year-old schizophrenic who ten years previously had poliomyelitis. 


On examination he showed a complete flaccid paralysis of the right quadriceps 
with wasting of this muscle and loss of knee jerk, slight decrease in the right flexor 
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group of the knee, restriction of the dorsal flexors of the foot with preservation « 
the extensor digitorum only. The calf muscles were intact. There was no sensor 
loss on the right. There was no disturbance in the arms nor in the left ke 
During the tonic phase of E.C.T. the left intact leg went into extension wt 
contraction of all the muscles, whilst the right leg became flexed in hip and kne. 
There were no definite movements in ankle and toes. Almost immediately afte 
the cessation of the convulsion the post-convulsive rigidity set in, the arms wer 
flexed and adducted at both shoulders, flexed and pronated at elbow, and there wa 
considerable resistance to passive extension of these joints. The left leg went int: 
strong extension in the usual way ` hip, knee and foot were extended. The nett 
leg, however, showed flexor rigidity in hip and knee of much the same intensity a 
the extensor rigidity of the left leg. There was an ankle clonus though less marked 
and sustained than on the right leg. 


The paralysis of the knee extensors in this case was evidently the caus 
of an alteration in the rigidity pattern. Instead of the usual extensor spasm 
in knee and hip a flexor spasm occurred in both joints though the hip extens: 
were functionally intact. Sherrington’s interpretation of the extens 
rigidity as a static reflex counteracting gravity is still accepted, but this de 
not explain why the flexors of the knee should contract when the extensors ar 
paralysed, and still less does it explain the contraction of the hip flexors sto: 
of the intact extensors. In our case the action of the tone regulating centr 
was apparently not to produce extension but to distribute the tone into th 
extensor group ; as this was not possible for peripheral reasons the impuse 
of this centre were switched into the flexor group instead. Thus the distn- 
bution of tone to synergic muscle groups in a simple extensor-flexor patter: 
was the over-ruling factor on which the isolated brain stem centre worked. 
The fact that the flexor group contracts readily when one of the antagonists § 
out of action suggests also that this contraction has been facilitated by th 
absence of inhibition, which exists in the flexors under the usual condition: 
of extensor rigidity. This reaction has some relation to experimental finding 
(Brown and Sherrington, 1912) in which by repeated stimuli of a particulas 
point of the motor cortex the extensor response was reversed into a flex 
reaction or with the reversal of the response by the reversal of the initi 
position of a responding limb (Ward, 1938). According to Lorento de A 
(1939), the transmission of an impulse through any neurone is not a fixed, 
predetermined event, but to a certain extent optional. 


6. A woman, 45 vears of age, was treated for an acute excitement ; her left le: 
was amputated at the age of 14, just below the hip joint. The stump was feel 
movable and the muscular power for flexion and for extension was very good, m! 
much less than that of the intact right leg. She showed in the post-convul 
state a marked flexor rigidity, in both arms and an extensor rigidity in the ngt 
leg. The hip joint of the left amputated leg was completely flaccid. 


Two explanations can be offered for the non-participation of the stump! 
the rigidity. (1) Because of the Absence of most of the muscles the propr 
ceptive stimuli may have not been sufficient to activate the brain stem centr 
or (2) assuming a tone distribution to synergic muscles as the basic necessity ! 
the activity of the brain stem motor centre, the conditions for this activ! 
were unfulfilled in this case. 
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SUMMARY. 


The post-convulsive state gives an opportunity for analysis of decerebration 
on a large scale such as is offered by no other clinical condition. Clinical evidence 
. Suggests that the functional level at the initial stage of the post-convulsive 
_ decerebration is the pontine level. As the decerebration is due to a transient 
functional isolation and not to an anatomical severance there is no dividing 
line between functioning and non-functioning nervous tissue. It is therefore 
possible that within an area or at a level where certain centres are found func- 
tionally active, others may be inactive, or various centres may have a varying 
. degree of activity. The picture obtained cannot, therefore, claim to demon- 
. strate optimum functional conditions in decerebration or to be representative 
_ of the functional pattern of the isolated human brain stem. Under these 
. special conditions the pattern is well defined. Compared with animal prepara- 
. tions, where the level of severance can be regarded as approximately the same 
as the level of functional isolation in our observations, the ascertainable func- 
_ tions are inferior. In isolating the various components of the resulting 
_ primitive reflex mechanism we found that on the receptive side the muscle 
_ proprioceptive and vestibular stimuli were the only afferent impulses. The 
~ corresponding picture on the reactive motor side was a rigidity, with phasic 
. and tonic reflexes of the rigid muscles of the limbs and of the eye muscles 
_ upon proprioceptive and vestibular stimuli. In distribution and character 
_ the rigidity appeared to be closely related to the experimental rigidity ; the 
_ rigid muscles showed a plastic tone and tonic neck and labyrinthine reflexes 
_ were present. We established that muscle tone and deep reflexes were corre- 
lated, e.g. the reflexes of the rigid muscles were present or exaggerated, those 
of the flaccid muscles were diminished or absent. There were, however, some 
special features. Wrist and fingers were always free from rigidity and ankle 
clonus was the rule. Among the postural reflexes the influence on rigidity of 
lateral body movement with fixed head was discussed. 

On observation of cases with lesions of the C.N.S. evidence of the reflex 

character of the rigidity was given. There was some indication from these 
observations that degeneration of the pyramidal tract enhanced the rigidity in 
contrast to findings in animal experiments. No difference between the two 
sides in the post-convulsive rigidity was found in a case of hemi-Parkinsonism. 
_ Ina case with unilateral paralysis of the quadriceps femoris the usual extensor 
- spasm in the lower limbs was converted into a flexor spasm in the affected leg. 

When the decerebration was more prolonged the rigidity could not be 
maintained and was replaced by a general flaccidity and diminution of reflexes. 
Following this in the course of reintegration a redistribution of tone took 
place. The muscular tone became equally distributed between agonists and 
antagonists, and the tendon reflexes attained their normal briskness. At this 
. period a dorsal response of the big toe appeared. It was at this stage that a 
_ general contraction of the limb muscles occurred upon trigeminal stimulation, © 
a contraction which occasionally set in automatically. Clinical evidence 
indicated a shift of activity to midbrain level. 
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OF the various pathological states mentioned as contraindications against 
convulsive treatment in mental disease, tuberculosis and other affections of 
the lungs rank among the most important. It may generally be considered 
less dangerous than insulin coma therapy (which has been observed to activate 
pulmonary tuberculosis), but many authors warn against it. Very few, how- 
ever, have actually published observations of exacerbations of the tuberculous 
process consequent to convulsive therapy. 

The factors in convulsive treatment which have been supposed to involve 
a risk in connection with tuberculosis, are, in the first place, the violent con- 
vulsions, and the subsequent hyperventilation. Factors of a physical, chemical 
and immuno-biological nature are also given. The hypothetic mechanism would 
be for such factors to break down fibrous barriers, thereby activating’ latent 
processes, or aggravating pathological states already active. 

Certain measures have been proposed to prevent this danger. Based upon 
the assumption that the prolonged stop of respiration, with collapse of the 
lungs and inhibition of the respiratory centre, may be harmful, the administra- 
tion of artificial respiration following each treatment has been advocated. 
Hyperventilation preceding each treatment, as well as inhalations of oxygen, 
has been recommended. Spraying of the ear passages with cold water has 
been mentioned as a respiratory stimulant. Turning the head from one side 
to the other is supposed to stimulate the respiratory centre, as well as to 
facilitate the passage of air through the upper bronchi. Sensory stimulants 
(such as slapping of the face) have been used. Metrazol, lobeline, etc., are 
generally considered as being of a merely prophylactic value. 

It is claimed by some authors that pulmonary complications are more 
frequent following metrazol than with electrically induced convulsions. But 
such complications have been effectively prevented by precautions against 
aspiration pneumonia, and by adding to the metrazol solution an anti-coagulant 
in order to prevent embolism. - This seems to prove that metrazol in itself has 
hardly any deleterious effect upon the lung tissue. 

Since 1939 all patients at the Gaustad Mental Hospital have undergone 
regular examination by a specialist in pulmonary diseases. This has made 
it possible to register effectively all cases of lung pathology, and to control the 
patients according to need. Up to March, 1947, the total number of patients 
with pulmonary tuberculosis was 137, 69 men and 68 women. These figures 
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cover all pathological conditions, from sequelae of pleurisy and inactive infil- 
tration up to active tuberculous processes. Of these patients, 62 (29 men and 
33 women) had up to the given date been subjected to convulsive treatment 
(metrazol or electrical convulsions or both). The material is too small for an 
elaborate statistical analysis, but a general survey of the results may be oi 
interest, since relatively few observations on similar material have been 
published. : 

Three men and three women were excluded because the observation period 
was insufficient. In the remaining 56 patients the following observations were 
made with regard to their pulmonary condition : 

In 12 patients convulsive treatment was followed by an aggravation of the 
pulmonary symptoms, but in only three of these was there a possible connectior 
between the treatment and the activation of the pulmonary tuberculosis. In 
the remaining g patients such a connection was most unlikely, as the aggrava- 
tion occurred after an interval of 1} to 24 years. 

In o cases the pulmonary condition improved during and after convulsive 
treatment. In the remaining 35 cases no change could be observed. 

Among the 56 patients, 20 were suffering from a destructive tuberculosis, a 
proved by X-ray and bacillary findings. In 7 of these cases there was some 
aggravation, but only in two of them was the aggravation possibly caused by 
the treatment. In 3 of the patients the pulmonary tuberculosis improved. 

Twelve of the cases were non-destructive, but bacillary tuberculous infi- 
trations. Ing of these cases there was no change following convulsive treatment. 
in one case the condition was aggravated, and the remaining two improved. 

Twenty-four patients suffered from inactive forms of pulmonary tuberculoss. 
Sixteen of these showed no change following convulsive treatment, 4 g“ 
worse, and 4 showed improvement. The figures are inconclusive, but seem tc 
indicate that the reaction towards convulsive treatment 1s very much the sam 
in Inactive as in destructive cases of pulmonary tuberculosis. 


CASE 1.—Anne O—, female, married, aged 44. Diagnosis: Catatonic schizo 
phrenia (?) Her father committed suicide. Her past life was uneventful, m 
history of tuberculosis. She is described as a hard-working type, intelligent, livin: 
in good circumstances with her husband and two children. When the war broke 
out, she became nervous and read the Bible frequently. In June, 1942, acute 
panic with excitation, talked about being God and of having destroved the world 
was actively suicidal and refused food. She was treated in a local mental hospita: 
for two months, and then nursed in her home until admission. During this Gens 
she showed loss of initiative and interests, would mostly stay in bed, but could d. 
some house work when pushed. She talked about her sins, and made severe 
attempts at suicide, refused food and lost much weight. 

On admission to the Gaustad M.H. in April, 1943, she was negativistic and mut: 
took no interest in her surroundings. Her attitude was tense and slightly hosux 
without any trace of depression. She was undernourished and had to be (ole 
fed (weight 40 kgm.). X-ray of lungs negative, apart from a slight elevation ar: 
immobilization of the diaphragm on the right side. Sedimentation rate 20 mm. 

Between 29 May and 25 June she had 9 metrazol treatments, and her ment 
condition improved markedly. Then a renewed X-ray showed infiltration of nz: 
lung, treatment was discontinued, and she relapsed mentally. The sedimentat: : 
rate increased, and reached a maximum of 92 mm., and she had an irregular fer“ 
up to 303. In December, 1943, 6 acetylcholine shocks were given, with hari. 
any result. 

17 December, an artificial pneumothorax was applied (in part as a preparat: - 


- 1949.) pv BJARNE JENTOFT, M.D, 653 


for renewed convulsive treatment). From January until March, 1944, she then 
received 16 metrazol treatments, after which she had a complete remission. She 
was bright, active and spontaneous, with complete insight. Her weight was 54 
~ kgm., and there were no bacilli in her sputum. Discharged to her home as cured in 
~. August, 1944. In April, 1947, her husband reports that she is mentally well, and 
is keeping up the pneumothorax treatment. 

) Concluston.—Possible aggravation of tuberculosis due to convulsive treatment 
(one of the three cases). ) 


Case 2.—Margit K—, female, single, aged 37. Diagnosis: Paranoid schizo- 
phrenia. She is described as ambitious and headstrong, somewhat “ difficult,” 
- sexually indifferent. Worked as a trained nurse. She had pleurisy in 1931, pul- 
monary tuberculosis in 1935, treated in hospital with good result. In 1938 she 
developed what she describes as a ‘‘ soul complex,” and turned catholic. Summer, 
1939, sensitive and self-conscious, with gradual development of ideas of reference. 
In June, 1940, paranoid ideas and hallucinations, unreasonable, admitted to psycho- 
pathic hospital, had 15 metrazol treatments and improved somewhat. Back in her 
- home she relapsed irritable and without insight, unmanageable, somatic halluci- 
nations and delusions of influence, loss of initiative and interests. 

She was admitted to the Gaustad M.H. 1941, and was a most difficult patient, 
periodically disturbed and combative, actively hallucinated. During 1942, 1943 
and 1944, she had 13 short courses of metrazol treatment with altogether 48 con- 
vulsive shocks. In 1945 five short series of acetylcholine injections were given. 
During this period there was no radiological or clinical evidence of any progress of 
her pulmonary disease, and her sedimentation rate remained unchanged. 

In May, 1946, leucotomy was performed, with some pacification of the usual 
type. The patient died suddenly in January, 1947 (paralysis cordis), and a post- 
mortem examination showed widespread tuberculous changes in both lungs, with 
fibrosis and caseation. 


Concluston.—No pulmonary change following convulsive treatment. 


It is concluded that among 56 mental patients with active or inactive pul- 
monary tuberculosis who were given convulsive treatment, 12 cases were 
found in which the pulmonary process showed progress following the 
treatment. But in three of these cases alone is there a possibility of this 
aggravation being actually caused by the convulsive treatment. On the other 
hand, patients with extensive and active tuberculous changes (in one case 
even a contra-selective pneumothorax) have been observed to show steady 
improvement, both during the treatment and for years afterwards. The tuber- 
culous process is capricious, and conclusions should be drawn with the greatest 
care. But, on the whole, the results in our small group of 56 patients seem 
satisfactory, and most likely the tuberculosis would have shown a less satis- 
factory development in these cases if convulsive treatment had not been 
instituted. One might be justified in concluding that pulmonary tuberculosis 
should not be considered an absolute contraindication against convulsive treat- 
ment. On the contrary, such treatment may very often be considered even 
more strongly indicated on account of the pulmonary disease, because the 
tuberculosis may yield to the improvement in the patient’s mood, habits and 
nutritional state, which is assured by convulsive treatment. It is common 
experience that tuberculosis tends to take an unfavourable course in mental 
patients who are depressed or excited or in any way unmanageable. 

In treating tuberculous patients one should, naturally, take particular care 
to prevent pulmonary complications: Aspiration must be avoided, teeth, 
mouth and nose must be examined, and any existing infections attended to. 
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The patients should be kept under close supervision before, during and after 
convulsive treatment, with regard to X-ray findings, sedimentation rate, 
weight and temperature. Good nutrition is essential. The patient should be 
kept in bed if there is any sign of pulmonary activity, and during such stages 
the convulsive treatment should preferably be given in shorter series. 


SUMMARY. 


The report deals with 56 mental patients with pulmonary tuberculosis, who 
have received convulsive treatment, and who have been closely followed before 
and after the treatment. In 35 of these cases the pulmonary condition showed 
no change following convulsive treatment, and in 9 there was definite improve- 
ment. In the remaining I2 cases there was aggravation of the tuberculous 
process, but in g of these patients the aggravation occurred so long a time 
after the conclusion of the treatment that a causal connection is most unlikely. 
There remain three cases in which the possibility exists that convulsive treat- 
ment has had an unfavourable effect upon pulmonary tuberculosis. This is 
hardly more than might have been expected in tuberculous cases of this type, 
even without any convulsive treatment. It is therefore felt that pulmonary 
tuberculosis is no contraindication against convulsive treatment. In depressed 
and agitated patients, who are poorly nourished and generally difficult to 
manage, the pulmonary process will frequently benefit indirectly from the con- 
vulsive treatment because the mental state improves. 


655 


SOME OBSERVATIONS ON LEUCOTOMY AND INVESTIGATIONS BY 
PNEUMOENCEPHALOGRAPHY.* 


By J. F. Donovan, M.R.C.S., L.R.C.P., D.P.M., A. J. GALBRAITH, M.D., 
D.P.M., and Harvey Jackson, F.R.C.S. 


From Hurstwood Park Hospital Neuropsychiatric Unit, Hayward’s Heath, Sussex. 


PART I.—CLINICAL OBSERVATIONS. 


Leucotomy studies are now commonplace and this preliminary report on 
the clinical aspects of our series has probably little to add to existing ideas on 
the subject. Neither the case material nor our initial approach to the problem 
differ fundamentally from the observations expressed by various workers at 
a meeting held at the Royal Society of Medicine on g April, 1946. 

It is still doubtful, however, if sufficient evidence has yet been obtained to 
justify rigid conceptions regarding either the selection of patients or the prog- 
nostic criteria in any individual case. It is probable that the cardinal ‘‘ good 
omens ” might apply as with any other form of treatment in psychiatry, but 
one assumes that few patients with a really good prognosis have been subjected 
to the operation of leucotomy. We have certainly tried to maintain an un- 
compromising attitude in this respect and our cases have been selected from 
material for which no other method of treatment was feasible or where other 
methods had been unsuccessful. The majority of the patients were mental 
hospital residents, but a few (mainly obsessionals) had been admitted specifi- 
cally for operation. Each case was discussed by us in conference to ensure 
full agreement that leucotomy was justifiable in the hope of relieving a dis- 
tressing clinical situation. 

The positive aspects of our selection are, of course, based on the funda- 
mental hypothesis that the aim of the operation is to relieve emotional tension, 
and it is possible to divide the cases into two simple categories : 

(1) Cases in which tension is obviously associated with distress on the part 
of the patient. 

(2) Cases in which tension is expressed as disordered conduct. 

The patients who are overtly distressed are the severe and obdurate depres- 
sives and obsessionals and those schizophrenics whose symptomatology is 
essentially paranoid. The conduct problems are mainly schizophrenics whose 
personalities show evidence of a variable degree of disintegration. The classi- 
fication corresponds closely to the four groups distinguished by Cook (1946). 

So far no direct reference has been made to the problem of personality in 
relation to selection and prognosis. On the whole we felt that the more reliable 
guide is the degree to which personality is affected by the illness and we have 
not attempted any detailed study of the patient’s basic personality. It is 
frequently difficult, or virtually impossible, to distinguish between basic weak- 


* Originally the subject matter of a report to the South-Eastern Division of the Royal 
Medico-Psychological Association at St. Francis’ Hospital, Hayward’s Heath, on 4 May, 1948. 
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ness in the personality structure, and findings which may represent the earlier 
stages of an insidious process. Furthermore, we are dealing mainly with 
chronic cases in which the information at our disposal is either inadequate or 
suffers from the bias imposed by interested parties, who invariably make too 
vivid distinctions between the past and present state of their unfortunate 
friends and relatives. Clinical assessment of the two main groups leads to the 
assumption that personality is relatively intact in the “ distressed ’’ patients 
and much more affected in the ‘‘ conduct problem ” group. Even so, in the 
latter there has not been complete surrender to the disease process which is 
still an actively disturbing influence. 

The simple sub-division into ‘‘ Distress ’’ and ‘‘ Conduct Problem "" groups 
indicates roughly the type of patient and the corresponding need for leucotomy. 
Subsequent review of the series showed that without some elaboration it did 
not embrace every case satisfactorily, nor did it allow for sufficient gradation 
when assessing results in relation to other findings. Thus it did not distin- 
guish between the members of the ‘‘ Distress’’ group who showed relatively 
good preservation and those in whom there were some more definite signs of 
failure of personality. Likewise, although the majority of the ‘‘ Conduct 
Problem ” group was apparently disintegrated to an advanced degree, a few 
showed ‘‘islands’’ of preservation. 

Based on overt clinical phenomena there were patients at one end of the 
scale who showed such features as intense and appropriate affect, preservation 
of thought and language, and at the lower extreme were those distinguished by 
symptoms such as apparent loss of affective responses, gross disturbance of 
language, blind impulsiveness, degraded habits, etc. . 

Irrespective of the original grouping into ‘‘ Distress "" and ‘‘ Conduct "" the 
patients were sub-divided into three somewhat empirical grades—-A, B, and C, 
depending on the level they attained in this preservation-disintegration scale. 

Bearing in mind these brief theoretical conceptions the actual case material 
under review should now be examined. This consists of a total of 80 patients 
(39 males, 41 females) on whom leucotomy has been performed between October, 
1946, and April, 1948. Reference will be made to certain additional cases whe 
have had the operation since the latter date, but which are not included in the 
preliminary review. 

In tabular form the classification of these cases, including clinical groups 
and grade of personality assessment, is as follows : 


TABLE I. 
Tension. 
Ee 
Distress. 
m E mm mmm Conduct problems. 
Personality Depressive. Paranoid. Obsessional. 
grade. eM cM OF oT SN 
M. F. Total. M. F. Total. M. F. Total. M. F. Total 
A . 8 3 II I 10 Ir. 3 3 ó = as => 
B e, 53 2 5 . 8 10 18 I I 2 y 5 2 S 
C — — — — I I — — — 10 d Wi 


The distribution of the cases in this table is largely self-explanatory anc 
according to expectations. It will be seen that, apart from one female paticnt 
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all the “‘ Distress ” group are rated A or B in the personality preservation scale. 
The single exception is a woman who originally displayed a fairly florid paranoid 
psychosis, but had shown progressive deterioration and would probably have 
been left untreated but for the insistence of her relatives. Conversely it will 
be observed that nearly three-quarters of the ‘‘ Conduct Problem ” group are 
rated C, and the remainder no higher than B. 

No exact statistical survey has been made, but.in comparing the two sexes 
such items as age groups and duration of illness seemed to correspond fairly 
closely. It will be ncted from Table I1 that over 50 per cent. (i.e. a total of 
44) of the cases are of 10 or more years’ duration. 


TABLE II. 
Duration. 
Average age. Under 1 yr. 1-2 yrs. 2-5 VIS, 5-10 yrs. 10+ yrs. 
; M. 55 I 2 I I ‘ 6 
Depressive . { F. 52 : Sg i S 
d M. 44 — — 2 I 6 
Distress; Paranoid è { F. 44 = __ 4 e 9 
M. 35 — — — I 3 
Obsessional . { F. ag au = WW s 3 
M. . 34 = 3 I 2 9 
Conduct R { Foes. as _ ae S S 6 


In assessing results in this series it must be emphasized that this is merely 
a preliminary survey and no attempt will be made to compare results with 
other series. There are, however, several points which may be of interest : 

Method of recording progress.—We have found it convenient to employ a 
simple scale of numeral ratings which range from 0, indicating no improvement, 
to 5, implying recovery. It must be clearly understood that these ratings 
have no exact definitive value. In assessing improvement the selection and 
classification of cases and the immediate aims of the operation must influence 
the criteria on which the results are determined. Subjective relief is obviously 
a major issue in relation to distressed patients, while ease of management is 
of equal importance in the cases which are classified as conduct problems. The 
lower ratings in the scale mainly denote symptomatic improvement, so that 
the results in the various clinical groups are not strictly comparable, but as 
the scale is extended towards social recovery a common significance emerges. 

Results.—As might be expected, the best results were obtained in the depres- 
sive group, although two patients in this group who had made good remissions 
subsequently relapsed completely. The paranoid group showed a tendency 
to improvement up to a point, while the results in the obsessional group were 
variable and, on the whole, are disappointing. The degree of improvement 
recorded in a fair proportion of the conduct problem cases is a most gratifying 
feature. Some of these patients surpassed our hopes and showed progress 
beyond a mere reduction of their behaviour difficulties. 

The general pattern of reponse in the various groups is conveniently illus- 
trated by means of a table (Table III) which shows the peaks reached in terms 
of the numerical ratings previously mentioned. If these results are examined 
along with the pre-operative personality grades it will be seen that in certain 
instances considerable doubt must arise with regard to the accuracy and 
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validity of purely clinical assessment. It is fair to state that clinical expec- 
tations were, for the most part, fulfilled in the depressive group in that all but 
one of the cases with an A personality grading made much more satisfactory 
progress than those graded B. In the paranoid group, however, there is little 
to chose between A and B grades, and the conduct problem group seem to 
provide the outstanding example of discrepancy between personality grades 
and the degree of improvement. 


TABLE II].—Progress Peaks. 


Died. o. I. 2. 3. 4. S. 

A I — I — > 4 4 

Depressive B — I I I — I — 
C _— — — — — — — 

A I — I 3 4 I 1 

Paranoid B — 2 3 6 5 I I 
C — I — — — — — 

A — I I I 2 I — 

Obsessional B — — — — I — — 
cC — — — — — — — 

, A — — — — — — = 

“ Conduct ” B — 2 3 I — I 
C = 4 5 4 2 = 


Duration of 1llness.—There would appear to be no clear correlation between 
duration and progress, but only three patients who had been ill for more than 
ten years were ever rated as ‘‘ recovered.” Of these, two (depressives) sub- 
sequently relapsed, but one paranoid patient who made a belated remission, 
has, so far as is known, remained well since leaving hospital. On the other 
hand, among the conduct problems, several patients who had been ill for more 
than five years, made surprisingly good remissions. 

Pattern of response.—The findings in this series once again illustrate that 
improvement may be gradual and extend over many months, and in a few 
schizophrenics improvement was first noted after a latent period. The clinical 
histories in these latter cases did not suggest that the delayed response might 
have been spontaneous. In the depressives the response is usually more 
immediate. 

Repeat operations.—In this series we have one intriguing example of the 
effects of a second leucotomy. The case was that of a male schizophrenic. 
classified as a conduct problem, who showed a great deal of tension without 
gross disintegration. The first leucotomy had no effect, but a second operation, 
performed two years later, produced immediate relief. The only persisting 
symptom of any significance was the occurrence of brief destructive episodes 
which seemed just as puzzling to the patient as to ourselves. It was eventually 
decided that these attacks might be of the nature of epileptic variants. Thev 
ceased after epanutin had been prescribed. . 


TaBLeE IV.—C.N.—Progress Chart. 


Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Der. 
1944 ‘ . L . 1 o o 
1945 . O. O — .o.m. 0 1. ms. —. O o — — 
1940 o —.—. 0. O e — n rr. Do, L 
1947 3 3 > 3.a. 3 + 3 + 3 + 3 + 3 3 3 3 5 
1943 5 Se 5 


L = Leucotomy. 
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Vegetative functions—As part of the routine investigation we have been 
studying some of the apparent alterations in vegetative functions after leu- 
cotomy. So far the most interesting finding, and perhaps the item of most 
practical significance, has been the changes in blood pressure and their possible 
relationship to kidney function. A fallin blood pressure seems to be invariable, 
but there is a great deal of individual variation in the degree and duration 
of this change. The lowest level is generally recorded about the third or fourth 
day after operation. Frequently the fall seems to be in direct proportion to 
the pre-operative level, i.e. the most extensive lowering of systolic pressure 
generally occurs where the initial reading is comparatively high. The duration 
of these changes is again subject to considerable variation. In some cases the 
pre-operative pressure may be regained in a comparatively short time, in others 
it is attained several months after the operation, and in some cases in this 
series the pre-operative pressure has not yet been re-established. 

Another post-operative finding, which again is by no means consistent, is a 
rise in blood-urea level, which commonly reaches a peak about the third or 
fourth day. Rise of blood urea has been reported by Cumings (1942) in rela- 
tion to head injuries. This author postulates a specific toxic factor arising 
from brain tissue damage and exerting its effect on the renal tubules. The 
relationship between the rise of blood urea and brain damage is again referred 
to in a later part of this paper. 

At present it is impossible to be dogmatic about the mechanism of either 
of these findings in our series or to do more than speculate about their con- 
ceivable relationship. It can be stated that in some cases the post-operative 
fall in blood pressure is not accompanied by any rise in blood urea, in others 
a moderate rise is encountered and in a few instances very high urea levels 
are reached. Perhaps the most striking example occurred in a female patient 
whose kidney function had not been suspect until she developed a post-opera- 
tive fatal uraemia (Fig. 1). Post-mortem revealed an advanced bilateral 
pyelonephritis. Although impairment of kidney function may be due to 
Cumings’ toxic factor, it is equally reasonable to postulate that it is secondary 
to the lowering of the blood pressure. It is possible that if there is any pre- 
existing renal inadequacy it will be unmasked by the fall in blood pressure. 
The fall in blood pressure as already mentioned, frequently persists for a long 
time after operation (when any immediate traumatic-toxic factors must have 
resolved) which certainly suggests that autonomic vaso-motor centres have 
been affected by leucotomy. 

Control of bladder function was interfered with in many of the patients in 
this series. Broadly speaking, the majority were incontinent for a variable 
time after operation. There were some who did not appear to be aware of the 
state or action of their bladders, and others whose incontinence was due to 
apathy or laziness. Many similar observations have been made in the past, 
but there may be still further aspects to consider. We have, for example, 
been puzzled by certain cases in which incontinence did not develop until 
some days after operation. Partial dehydration may have been a factor, but 
unfortunately we have no details of actual output in these cases. All that has 
been noted is that certain patients who used the bed-pan satisfactorily for a 
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day or. two subsequently became incontinent. Another enigma is the incon- 
tinent patient who, after leucotomy, eventually becomes dry in habits without 
showing any significant improvement in other directions. While intensified 
nursing attention may be a possible explanation of this latter phenomenon, 
our observations do not suggest it to be so in every instance. 
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Following leucotomy, gain in body weight, often associated with an obvious 
increase in appetite, has been noted in over half the cases of the series. There 
is no constant relationship of these findings to mental improvement and thez 
incidence is no less common among those who failed to make significant progress. 
This might suggest that thev are direct results of changes in vegetative centres. 

A further communication on these physical aspects of leucotomy is con- 
templated when certain additional investigations have been completed. 
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Fits.—A small percentage (4 per cent.) of our patients developed epilepti- 
form convulsions at varying intervals after operation. Our findings in this 
direction are in keeping with other reports, and do not require special comment. 

Deaths.—In this series there have been only two deaths. In both cases 
uraemia developed. In the first, which has already been discussed, death 
occurred three weeks after the operation and was due to chronic pyelonephritis. 
In the second, death occurred seven days after the operation and was due to 
intracerebral haemorrhage in the region of the leucotomy, and although the 
blood urea reached a figure of 440 mgm. per cent. the kidneys were normal. 

The concluding remarks on this clinical review are mainly concerned with 
introducing the second part of the investigation. It.will have been apparent 
that in depressive patients and paranoid schizophrenics the results can be 
understood in terms of reduction of affective disturbance. In the former the 
affective disturbance is the essential reaction of the illness, whereas in the 
latter it constitutes only one aspect. Thus, while complete relief may be 
accorded to a case of pure depression, the same degree of improvement is 
unlikely to occur in one of paranoid schizophrenia. 

These views are in keeping with existing conceptions of the mechanism of 
leucotomy, and merely emphasize the fact that where emotional tension is 
directly apparent as affective symptoms, it should be feasible to forecast the 
progress in most instances. On the other hand, the response in the sort of 
case which we have classified as ‘“‘ conduct problem ” is much more problem- 
atical, as our results will have shown. It was therefore considered that, 
especially in relation to the latter group, fresh evidence must be sought from 
other sources. With this in view one of us (J. F. D.) began an independent 
investigation by means of pneumoencephalography, and in describing the 
results of this study, an attempt will be made to relate them to the clinical 
findings. 


PART II: INVESTIGATION BY PNEUMOENCEPHALOGRAPHY. 


The existence of cortical atrophy* in schizophrenia as demonstrated by 
pneumoencephalography was first reported by Jacobi and Winkler (1927, 1928) 
and additional reports have come from many sources since then (Moore, 1935; 
Semrad, 1943; Delay, 1945). Lemke (1935), who studied a series of cases, 
found that those with the greatest personality disorder occurred in a group 
showing the greatest ventricular enlargement. That these changes have not 
received the attention which they probably deserve may be due to the absence 
of clearly defined histopathological changes to account for them. However, 
the existence of atrophy in the brain of patients suffering from chronic schizo- 
phrenia has been amply supported by observations made by the neurosurgeon 
during the operation of leucotomy. Often the brain is shrunken from the dura 
or the sulci are filled with an excess of fluid and the ventricles feel dilated as 
the exploring needle is inserted. These changes observed at operation, espe- 
cially those in the cortex, correlate fairly well with those seen in the encephalo- 
grams of the same patients. 


* The use of the term “cortical atrophy” is not intended in the true histological sense, 
and possibly ‘“‘ cortical shrinkage ’’ would be more appropriate. 
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The present encephalographic investigations concern two groups of patients. 
Group I consists of a series of 1g patients of whom 12 had a further encephalo- 
graphic study after the operation of leucotomy. Group II consists of r7 patients 
who had already had a leucotomy operation prior to the commencement of this 
investigation. 

Of the total of 36 patients (18 male and 18 female) who have had encephalo- 
grams done, all were suffering from schizophrenia of a duration extending from 
2 years to 29 years. Their ages ranged from 16 to 66 years. Seventeen had 
received other physical treatments (insulin, cardiazol or E.S.T.) previously 
and 1g had had no physical treatments. 

The cases in Group I all show some degree of abnormality in their encephalo- 
grams. These abnormalities consist in some of a gross degree of enlargement 
of the ventricles without any abnormal surface air markings ; in some there is 
a considerable widening of the sulci and of the cisterns, with only minor degrees 
of enlargement of the ventricles, while in others a combination of both changes 
is in evidence. | 

The findings are tabulated below in relation to the age of the patients and 
the known duration of the schizophrenic illness. An estimate of enlargement 
of the lateral ventricles was made, and subsequently checked against the ven- 
tricular index (Evans, 1942) calculated for each of the encephalograms. In 
the table there are three grades which compare with the ventricular index as 
shown. 


TABLE V. 
eet ee Ventricular index, 
= ; Less than 0-30 (normal average o'23). 
+ š 0'30 to 0°32. 
++ ‘ 0°33 tO 0°35. 
Group I. Duration Enlargement Inequality Enlargement Abnormal 
Case No. Age. in years. of lateral of lateral of third appearance Previous 
ventricles. ventricle.’ ventricles. of cortical treatments. 
alr. 
16 : 60 A 4+ — + — +++. — 
4 .- 54 . n2 + — + a T 7 EST 
33 54 eS + ++ + + + : = 
BD, 2 a Tëzk + + + + ; — 
5 52 2 Ss Se + f . = 
12 d 50 , W ++- — + + : — 
26 . 4&8 . 2) + + + FP == 
I7 . 47 . jot ++ = + a a a a = 
53 © . II ++ = + = . = 
IO A4 I3 + + vn tP ` = 
13 . 40 . 8 FF + + — : = 
32 e 38 , I5 + — — + f — 
I. 37 « I5 ae + + F . = 
6 . 32 . IO + — + + ‘ C 
34 i 30 . II — — — + e C 
18 . 30 . 7 a ate + F + I 
29 2 3 T + + = I 
2 24 . 3 + = + bes EST I 
9 : 16 . 5+ — — — <- + I 


EST = electro-shock treatment; I = insulin shock treatment; C = cardiazol shock treat- 
ment. 


The series of patients examined is too small to make any general deductions 
from the results, but it can be seen that while none of the patients exhibit an 
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Fe 2b. 


Cast 26.—Age 48. A deteriorated schizophrenic whose illness commenced at 19 years, 
but who had a remission for 12 years. Abnormal cortical gas markings in parieto- 
temporal regions with unequal enlargement of ventricles. 
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FIG. 3- 


Case 17.—Age 47. A deteriorated schizophrenic with onset of illness at age 38. Encepha> 
gram shows enlargement of lateral ventricles and basal cisterns with accumulation of gas 
along left Sylvian fissure. ’ 
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CASE 5.—Views showing relation of leucotomy markers to lateral ventricles, 
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CASE 13.—Age 40. A moderately well-preserved schizophrenic with onset of illness 
at age 32. Encephalograms before and after leucotomy show little change. (a is not 
quite a true lateral picture.) 
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CASE 12.—Age 50. A deteriorated schizophrenic with onset of illness at age 21r. En- 
cephalograms before and after leucotomy showing cavitation in communication with the 
right lateral ventricle after leucotomy (only 1 leucotomy marker used in this case). 
In the A.P. views (not shown) increased dilatation of the lateral ventricles is also 
evident in the post-leucotomy encephalogram. 
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Fic. 7a. 


Fic. 7b. 


CasE 16.—Cavitation on both sides communicating with lateral ventricles. The left 
leucotomy marker has slipped downwards and appears to be in the cavitv on that 
side. i 
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itirely normal encephalogram the most severe abnormalities tend to be found 
mong the older patients who have a correspondingly longer duration of illness. 
‘ost of these older patients have not ‘been given any of the modern physical 
eatments and this must be taken into account when considering the possibility 
` atrophic change being a result of physical treatments. ` 


elation to Progress. 


It seems important to establish whether the existence of atrophic cortical 
sions as revealed by the encephalogram has any bearing on the progress of 
1e case subsequent to leucotomy. For various reasons it would be premature 
» form any conclusions from a study of the few cases in Group I who subse- 
uently had a leucotomy operation, although it is perhaps significant that 
ase 34 (Table V) showed least abnormality in the encephalogram and has 
aproved sufficiently to be discharged home. The other eleven cases all had 
wore marked changes in the encephalogram and at the most exhibit only minor 
grees of improvement following the operation. 

In cases belonging to Group II, where an encephalogram was jade only 
‘ter the operation of leucotomy, it is impossible to distinguish with certainty 
Stween the changes in the encephalogram which can be ascribed to the opera- 
on and signs of a pre-existent atrophy. However, the cases are shown in 
able VI and an attempt has been made to grade them according to the severity 
` atrophy shown in the encephalogram although it may well be that some of 
te cases have been placed in too advanced a grade as a result of general 
rophic changes brought about by leucotomy. It is of interest to note that 
] the major degrees of improvement following leucotomy occur in the aN! 
ad second grades. 


TABLE VI. | 
Grade I. Grade II. Grade ITI. 
A NO AES OEE 
Case No. Progress. Case No. _ Progress. = Case No. Progress, 
15 5 2I 4. ‘ 20 2 
27 3 II. 2 ET 2 
28 2 22 I 24 I 
7 2 36 I 25 I 
14 o 19 I 23 o 
ER Sg At o bs ee 
35 o 


lane of Leucotomy. 


Dilatation and inequality of the ventricles were both common findings 
efore leucotomy and it is important that this should be realized, as it cannot 
e assumed that the lateral ventricles, and in consequence the fronto-thalamic 
adiations, bear a normal relationship to the surface markings of the head in 
hese patients. For this reason it was felt that any estimates of the plane of 
he leucotomy section made with reference to the coronal suture line were of 
oubtful validity. At operation the plane of the leucotomy was marked by 
he insertion of a small length of silver wire into the cut through the white 
ìatter. In encephalograms made subsequently the relationship of the plane 
f the leucotomy to the anterior horns of the lateral ventricles has been esti- 
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mated by taking several different views, including in many cases stereoscopic 
pictures. The result of this investigation shows that throughout the serie 
the position of the leucotomy markers varies from just anterior to the tips of 
the anterior horns of the lateral ventricles to a position well posterior to them. 

These variations are summarized in Table VII, and an attempt has beer 
made to correlate the place of section with various features of the progress of 
the case after operation. The greatest degree of clinical improvement occurred 
in the two cases with more posterior cuts, but there is a wide individual varia- 
tion and no constant correlation between the plane of the cut and clinical 
improvement is evident. Persistent incontinence of urine and a significant 
fall in blood pressure, either of a duration of more than one month, are also 
recorded in the table. Although Ziegler and Osgood (1945) came to the con- 
clusion that there was some evidence that a more anterior leucotomy is attended 
with less incontinence, they admitted that their findings showed only a poo 
correlation. It is clear that in the present series there is also an absence ofa 
definite relationship between the plane of the leucotomy on the one hand and 
disturbance of bladder function and vasomotor control on the other. None 
of the cases developed oedema of the legs after the operation, as described 
by Ziegler and Osgood, and only one case, No. 14, was complicated by a trophic 
change in the skin. 

Since the operation one case (No. 31) had a very persistent attack of hic- 
cough and on another occasion had signs of cardiovascular collapse with brady- 
cardia. There were no local lesions to account for these attacks. Althougt: 


TABLE VII. 

Position of leucotomy markers relative to Fall in systole 

extremity of anterior horns of lateral _ Final degree of Persistent urinary B.P. of ro mo 

Case ventricles. clinical improve- incontinence beyond Hg. and over per- 

No, rma ment. I month. sisting beyond 1 

Anterior. Level. Posterior. month. 

22 R. L. si : I + o 
13 R. L. Ls : I o + 
27 sé E R. œ ia 3 + + 
28 a E R. e Ss I + + 
II : R. L. eh 2 o — 
20 R. L. ke 2 o o 
24 R. L. ap I o o 
23 R. L. gg Oo o + 
36 R. L. a I o + 
31 R. L. ss o o + 
26 Re. ss gege E o + + 
19 R. .. SN o o + 
16 R. 2s aie” E o o Ss 
34 z8 L; Re za 3 + + 
(e L. R .. o o + 
30 L. R. 45 I + + 
4 L. R; cas I o + 
12 L. Se I + + 
5 . R. L. 2 o o 
I R. L. 2 + o 
8 R. L. 2 o Oo 
2I R. L. 4 S o o 
15 R. L. 4 . o + 
14 R. L. o K + + 
25 R. L. I : + + 
2 R. L. I : + + 
35 R. L. o e o + 
18 mee oe I e o o 


| 
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autonomic disturbances are not uncommon in catatonic schizophrenics it is 
possibly of significance that in this patient one of the leucotomy markers 
appears to have moved to occupy a position partially within the lateral 
ventricle. 


Effects of Leucotomy on the Encephalogram. 


When the pre- and post-operative encephalograms were compared some of 
the cases showed little change or changes, confined to a slight enlargement of 
the frontal horns of the lateral ventricles. Others showed evidence of severer 
damage, such as large cavitations or deep cortical depressions in the region 
of the leucotomy cut, or even a generalized dilatation of the ventricles. Although 
those showing evidence of more severe brain damage were of a higher average 
age, there were among them two patients whose ages were below the average of 
those showing little or no change. In all cases the technique of operation was 
identical. Daily blood urea estimations were made on ten of them during the 
first week following operation and the rise in blood urea above the pre-operative 
level is recorded. Each of the patients had a blood urea within normal limits 
prior to operation. In this series it would appear that there is a certain amount 
of correlation between the amount of brain damage following leucotomy and 
the rise in blood urea post-operatively. 


TABLE VIII. 
With evidence of only minor brain With evidence of severe brain 
damage. 
cn ON ec Or 
Rise in blood urea e Rise in blood urea 
Case No, in mg. per cent. Case No. in mg. per cent. 
8 ‘ I e 2 ; II 
13 $ o . 16 e 6 
34 r o $ 4 : 17 
Io . IO e 5 D 7 
26 ; 14 
I ; — Not recorded 
I2 e = TT 
SUMMARY. 


Part I of this paper relates the clinical aspects of 80 cases treated by leu- 
cotomy. The main features which have been discussed are : 

I. Selection and classification of case material—Two main groups were 
distinguished. In the first group emotional tension was obviously associated 
with distress on the part of the patient, and in the second emotional tension 
was expressed as disordered conduct. 

2. Post-operative progress.—The results of the operation in the first group 
appeared to depend largely on the extent to which affective disturbances con- 
stituted the original clinical syndromes. The results of the operation in the 
second group were less comprehensible and indicated the need for further 
investigation. 

3. Post-operative alterations in vegetative functtons.—In this sphere particular 
attention was paid to changes in blood pressure and blood urea, and their 
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possible relationship to kidney function. Various aspects of the problem of 
post-operative urinary incontinence were also discussed. 

Part II is an attempt to throw further light by means of pneumoencephalo- 
graphy on certain of the problems arising under these headings. It correspond- 
ingly embraces the following points : 

I. Cortical atrophy in schizophrenia.—lIts existence has been demonstrated 
in a number of cases, the most severe abnormalities being found among the 
older patients with a longer duration of illness. 

2. Correlation of findings with clinical results —There appears to be some 
relationship between the degree of atrophy and the post-operative progress in 
the second clinical group. 

3. Relationship of leucotomy structural changes to alterations in vegetatit 
Junctions.—There was no clear relationship between the plane of leucotomy 
and vegetative changes. The occurrence of cavitation was noted and it 
appeared to be associated with a greater post-operative rise in blood urea in 
some cases. , 

We wish to thank Dr. W. McCartan, Medical Superintendent of St. Francis 
Hospital, for his encouragement and advice and for permission to publish. 
We are also indebted to Mr. R. F. Nunn, Biochemist to the hospital, who was 
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members of the staff who have given their assistance. 
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AUDITORY, OLFACTORY-GUSTATORY AND THERMIC RORSCHACH 
RESPONSES. 


By E WELtiscuH, M.D., D.P.M., 


Psychiatrist, Kent Education Committee. 


ONE can arrange the determinants of Rorschach responses in the following 
groups, according to the sense impression which they convey : 

An optic sense impression only is given by the form-, colour- and vista- 
responses (F, C’, FC, CF, C, FK, K, k responses). 

A kinaesthetic impression is conveyed in addition to the optic one by the 
Movement responses (M, FM, m responses). 

A tactile and optic impression is conveyed by the texture responses (c, 
cF, Fc responses). 

In this grouping no place is given to the auditory, olfactory-gustatory and 
thermic responses because they are so far not recognized as having specific 
significance. The reason for this omission probably is that these responses 
usually occur together with movement responses and are scored as such. 

It is of considerable interest, however, to study responses with auditory, ` 
olfactory-gustatory and thermic impressions. By doing so one will find that 
they sometimes have a special character which may be valuable as a refinement 
in the scoring and assessment. 

This study is a survey of 80 records of children between the ages of 8 and 
14. Two interesting records of adults were also used. 


AUDITORY RESPONSES. 


Auditory responses occurred in about every fourth record. In one third 
of the cases which showed auditory responses more than one such response 
was given. 

All auditory responses were conceived in conjunction with a movement 
response which was a M, FM or m response. On closer study one could diffe- 
rentiate between two categories of these responses. 

In the first category the emphasis of the response lies so much on the move- 
Ment that the auditory element is noticed only slightly or not at all. 
Examples for this category are the following responses : 

To card II: ‘‘ Clowns clapping their hands together.” 
To card III: “ Mermaids talking to each other’’; 
or: ‘‘ Black people playing a drum.” 
To card VI: ‘‘ A lighthouse and splashing water.” 
To card VII: ‘‘ Talking pussies’’; 
or: ‘‘ Two puppy dogs barking at each other" 
or: ‘‘ Ladies speaking to each other.” 
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The ‘‘ clapping ” of the clowns’ hands for instance was imagined so vivid: 
as a movement that the idea hardly arose that clapping is also an acoust: 
phenomenon. True, the clapping gave the response a certain extra vivii- 
ness, but this did not alter its scoring as a typical M response. The sar: 
applied to the ‘‘ talking,” ‘‘ barking,” ‘‘ splashing,” etc., which are all] score: 
as movement responses irrespective of their additional auditory element. 

The second category of auditory responses has the emphasis on the auditor 
phenomenon. The movement element, however, retains its importance 
although it is less dominant than in the first category. 

These responses are examples : 

To card I (centre white space detail): ‘‘ A lady singing an unkind song 
This response was given by a girl who had a very ambivalent attitude towaré: 
her mother. The girl loved ‘‘ the songs "" of her mother but suffered intense: 
because they appeared to her to be “unkind.” It was probably significar: 
that the lady ‘‘ sang ” and not just ‘‘ talked,” for song and music are able t. 
express deepest emotions. There is a formal element in the card which acte: 
partly as a stimulant for the response ; some of the tiny dots in the whi 
space, outside the lower part of the blot, have the appearance of musical notatics. 

To card I (reversed position, whole blot): ‘‘ Chinese pagoda, a house « 
temple. High strange music ” This response was of special interes: 
as there were no persons mentioned who produced the music, and also on a paini- 
ing which was made of the response only the three rhythmically built stone 
of the pagoda were shown, but no people. The music was imagined to emanate 
from the interior of the temple, as an inanimate force. It represented a: 
inanimate movement in so far as sound is an undulating movement of air. Ii 
was a pure acoustic response which was independent of moving figures. Th 
response was given by an adolescent, depressed girl who suffered from sever 
stammer. She was in a trance-like emotional state, and the response expresst 
her religious longing for a higher life. 

To card I (whole blot): ‘‘ The head of a prehistoric, carnivorous monster 
It was in a combat and here is blood: drip, drip, drip!” The response was give 
by a very withdrawn boy who was obsessionally absorbed in nature studie 
In this respect he followed his father, of whom he was very afraid. The br 
made a painting of the monster on which the sinister character of the drippirs 
blood was vividly shown. 

To card II: “The inside of the body, in the middle where it makes m? 
wheeze !’’ This response was conceived by an asthmatic boy who was terrine? 
by his attacks of dyspnoea and wheeziness. 

To card VI: ‘‘ Earthquakes on an island. Thundering noises ; it is dar- 
gerous; the earth gives wa" The boy who gave this response was a delinques: 
who was frightened of his own aggressiveness and feared to lose his mothers 
love. This made him very insecure. 

To card IX (upper orange details): ‘‘ It could be dragons roaring at eac: 
other.” The little boy who gave this response was very emotional when b 
mentioned the “‘roaring.’’ He suffered from a personality change followin: 
polioencephalitis, and had outbursts of fury during which he mainly attacke¢ 
his father. When the boy made a crayoned picture of the response he painted 
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-a fiery breath which came out of the dragons’ throats in order to demonstrate 
be ‘‘ roaring.” 

To card IX (middle green detail): ‘‘ The north wind blowing. It is the 
. 3trongest and most fierceful of the four winds.” The response was given by a 
-3chizoid girl who was morbidly attached to her father. He was a powerfully 
built policeman. 

To card X (lower yellow detail): ‘‘ A little bird singing on a branch. It 
is happy.” The response was an expression of the improvement of a boy who 
had suffered from depression and had been successfully treated. A painting 
of the response demonstrated the happy mood of the little bird as he was 
singing on a lovely branch (cf. Journ. Ment. Sci., April, 1949). 

All these responses had a highly emotional character which was appro- 
. priately expressed by the choice of auditory impressions. The emotional 
charge is a characteristic of this category of auditory responses. 

The responses were either M or FM or m responses; their emotional charge, 
however, gave them an unusual intensity or quantity of vividness. The 
quantity principle or ‘‘ valence ” of a response deserves a special study. The 

emotional intensity of movement responses varies greatly, and the auditory 
= element points in a number of cases to a high emotional charge. As a matter 
of interest it may be mentioned that in movement responses also another scale 
of quantitative differences can be distinguished, i.e. the scale of the extent and 
tempo of the movement. A movement can be represented by a “ posture,” 
like the attitude of sleeping, or a ‘‘ slow movement ” like walking or a ‘‘ quick 
movement ” like dancing. 

The following considerations shaw that auditory responses have still another 
significance ` Rorschach responses can be due either to the erroneous inter- 
pretation of the actually seen inkblot—this means to illusions; or they can be 
sense impressions without real external stimulus—that is, hallucinations. 

Purely illusionary responses are the ‘‘ optic ’’ responses—that is, the form-, 
colour- and vista-responses. 

Hallucinatory (and illusionary) responses are the ‘‘ kinaesthetic ’’ or move- 
ment responses, and to a certain degree the “‘ tactile "or texture responses. 

The fact that movement responses are regarded as indicating imagination 
or inner promptings is due partly to their hallucinatory character—that is, to 
their origin, even without any external stimulus. 

Auditory, as well as olfactory-gustatory and thermic responses, are also of a 
hallucinatory nature. They point therefore to the presence of phantasy, and 
add weight in favour of the assessment of an introverted experience type. 


OLFACTORY AND GUSTATORY RESPONSES. 


These responses are very rare. It is perhaps significant that when they 
occurred either auditory or thermic responses were conceived as well. 

An olfactory response was contained in the response which the girl gave who 
saw the pagoda in card I. Her full response was : ‘‘ Chinese pagoda, a house 
or temple, perfumed with peach-blossom and incense. High strange music 
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. . «Old memories of the girl came alive with this response, of dreams which 
she dreamt long ago and were awaiting fulfilment. 

A boy imagined in card III: ‘‘ Black men in Africa, bending over a pot, 
on a fire, stirring the stuff inside; oh, it smells like nice stew. This looks like 
a bone (centre red detail); they make a spell to see where it is hanging on; it 
is their ‘ treasure,’ their ‘ sign for dinner’.” When he made a painting of the 
response he added nice pineapples and a beautiful snake, ‘‘ which was just 
passing by, but was not poisonous.” The boy suffered from encopresis 
and was beyond his mother’s control. He was highly imaginative and 
sensuous. 

Another little boy imagined in card VII: “ A dump where the dust carts 
tip all their dirty things out from people’s dustbin. It smells sometimes.” 
He made a painting of the dump. It showed, amongst other litter, a man’s 
broken walking stick—‘“‘ the dustman threw it there’’—and a lady’s washing 
bowl "" with a hole in it.” A signpost was painted in the middle of the central 
white space with the inscription, ‘‘ Keep off.” The sun was shining down on 
to the dump and made it smell. The little boy suffered from enuresis and was 
an extremely shy and dreamy child. He spoke with intense disgust about the 
dump, which might have been an unconscious symbolic expression of criticism 
of his surroundings. 

An interesting gustatory response of an adult may also be described: A 
man saw in card X, “ Lobster and salad,” which response was certainly 
determined by the pale orange and green colour of the card, which had an 
appetizing effect on him. 

Olfactory sense impressions are voked by small quantities of substances 
which are diffused and moving in the air, and itis therefore not inappropriate 
to score olfactory responses with the symbol m. The sense of taste is closely 
linked with that of smell, and gustatory responses can therefore also be regarded 
as m responses. Ir olfactory-gustatory impressions are attributed to a living 
person or animal they will be scored as M or FM. 

The olfactory and gustatory element gives the response a special vividness 
and character. Phylogenetically the sense of smell is very old and is related 
to the function of memory. Irritations of the olfactory portions of the brain 
can, for instance, produce peculiar disturbances of memory as the “déjà vu" 
phenomenon, a sensation that what is happening has happened betore, or the 
" panorama memory,” a feeling that one remembers a large part of one’s life 
in a very short time. Some of the olfactory Rorschach responses are likely 
to be related to old memories. 

Many animals depend greatly on the sense ot smell in their search for food 
and their sexual partner, and although in man the olfactory sense has ceased 
to play a dominant part, it is still linked with sensuality. The olfactory-gus- 
tatory responses of the Rorschach test seem to indicate in certain cases a strong 
sensuality in a person. They can convey a sensation of pleasure, as in the 
example of the perfume of the peach-blosscm or the odour of the stew, or can 
express displeasure or disgust, as in the case of the stench of the dump. 

As olfactory-gustatory responses have a hallucinatory character they point 
to inner promptings and an introverted experience type. 
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THERMIC RESPONSES. 


Thermic responses are also rare. They are perhaps a little more common 
than olfactory-gustatory ones because some parts of the test cards are par- 
ticularly liable to evoke thermic sensations, as, for instance, the lower centre 
detail of card III, which is often conceived as a pot over a fire. 

A girl imagined, for instance, in response to this detail, ‘‘ Two men warm- 
ing their hands over a fire,” or a boy, ‘‘ Women warming themselves.” 

Another example of a thermic response was given by the boy who conceived 
the smelling dump. He said “ The dump smells to-day because it is so bot" 
and he demonstrated the heat of the day on his painting of the response by 
making a large sun. 

As thermic responses are rare I should like to add one such response from 
the record of an adult. It was given by a lady who suffered from involutional 
melancholia. She said of the upper central grey detail of card X: ‘‘ Two 
moths clambering towards a lamp for warmth. They feel cold and want warmth. 
It could be winter time. If they have no warmth moths could die out.” In 
this response was an emphasis on the thermic sensation. It expressed in a 
touching way the patient’s feeling of coldness in the relationship between her- 
self and her husband, and her unconscious fear of the approaching winter of 
life, and of dying in unhappiness unless a source of warming love be found. The 
flying of moths or birds towards a warming light is a motive not infrequently 
found in literature, symbolizing a longing for love. 

Thermic responses occur together with human or animal movement impres- 
sions, but can, as the example of the ‘‘ hot dump ” showed, also be conceived 
without the presence of figures. In this case the inanimate force of warmth 
is the determinant. Warmth, according to physics, is movement of molecules 
which logically justifies its scoring as m. 

The thermic element gives a movement response an increased emotional 
valence. Some of the thermic responses can be regarded as symbolic expres- 
sions of a feeling of coldness in human relationships or a longing for the warmth 
of love. Such an interpretation is, of course, only possible in connection with 
a full psychological exploration of a person. | 

Feelings of cold or warmth are hallucinatory sensations and a sign of 


phantasy. i 


CONCLUSIONS. 


Auditory, olfactory-gustatory and thermic Rorschach responses occur in 
conjunction with movement responses, but deserve a special study. 

There are two categories of these responses. In the first category the 
emphasis lies on the movement and in the second category on the auditory, 
olfactory-gustatory or thermic element. 

Responses, especially of the second category, add to the intensity of the 
movement impression and give it a greater quantitative value or ‘‘ valence ” 


of experience. 
Auditory responses often indicate emotionalism. 
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Olfactory-gustatory responses seem to point to sensuality and are in 
some cases related to old memories. 

Thermic responses sometimes symbolize lack of or longing for love. 

Auditory, olfactory-gustatory and thermic responses have a hallucinatory 
character, and therefore indicate the presence of inner promptings, phantasy 
and a tendency towards an introverted experience type. 

The responses of the first category with the emphasis on movement are 
typical movement responses and are appropriately scored as M, FM or m 
responses. The responses of the second category, which have the emphasis 
on the auditory, olfactory-gustatory or thermic sense impression, however, 
need a special consideration. They can be distinguished from the first category 
by an experienced Rorschach worker as well as a FC response from a CF 
response. Because of the before-mentioned reasons it appears to be desirable 
to differentiate between the two categories in the scoring. 

I should like to propose the use of the following scoring symbols for the 
distinction of the second category : 

For auditory responses ` Ma, FMa, ma. 

For olfactory responses : Mo, FMo, mo. 

For gustatory responses: Mg, FMg, mg. 

For olfactory-gustatory responses : Mo-g, FMo-g, mo-g. 

For thermic responses: Mth, FMth, mth. 

A separate scoring of these responses should also be used in the graph show- 
ing the distribution of determinants. No new bar is necessary for this purpose, 
as these responses are sub-categories of M, FM or m responses. As in the case 
of C responses the different sub-categories of C scores are differentiated by 
dividing the bar into horizontal sections, the movement bars can be divided 
by a horizontal line. The upper section of the respective movement bar 
should be designated with the above-mentioned symbols for the auditory, 
olfactory-gustatory or thermic sub-categories of movement scores. 

The consideration and scoring of auditory-olfactory-gustatory and thermic 
responses refines the assessment of a personality. Further studies and obser- 
vations by other workers are necessary to explore the meaning of these response 
more fully. 


I should like to express my thanks to Dr. A. Elliott, County Medical Officer. 
Kent, for his permission to use the case-material of the Crayford Child Guidance 
Clinic, Kent. 
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LEGISLATION AND MENTAL HEALTH IN NORTHERN IRELAND.* 


By T. W. H. Weir, M.D., D.P.H., D.P.M., 
Senior Medical Officer (Mental Health), Ministry of Health, Belfast. 


MR. PRESIDENT, Ladies and Gentlemen: as my contribution to this 
morning’s topic, “ Legislation and Mental Health,” I had hoped to'be able to 
give you the outlines of the proposals contained in a new Mental Health Billt 
under way in Northern Ireland. Time has not been on my side, as it just 
happens the Bill is being presented to-day for its first reading in the Northern 
Ireland Parliament, and as only after that will it be available for publication, 
I am not able to make use of it as the basis of my paper this morning. 

As an alternative, I propose to give you a brief account of recent legislation 
already on the statute book in Northern Ireland relating to services concerned 
with mental health: to present some statistics showing how the existing 
legislation, the Mental Treatment Act (N.I.) 1932, has functioned since its 
introduction ; and to suggest in the light of experience how this legislation 
might be improved: 

We hear much talk nowadays about a comprehensive health service. It is 
now accepted that such a service is one of the major requisites to achieve the 
maximum well-being of the community and thereby its greatest efficiency, 
something which is very important in these days of struggle for survival. 

It is also, at last, accepted that a health service to be comprehensive must 
make adequate provision for the Mental Health as well as the physical health 
of those coming within its scope. 

Now to bring a comprehensive health service into being, legislation enters 
the stage ; legislation places the responsibility of its provision on specific bodies. 
Hence your piece of legislation in Great Britain, the National Health Service 
Act, 1946. This Act, as you know, has as its purpose the establishment of a 
comprehensive health service designed to secure improvement in the physical 
and mental health of your country. 

In Northern Ireland there has been passed "The Health Services Act 
(N.I.), 1948 ” legislation with similar objectives, the establishment of a com- 
prehensive health service, this in Northern Ireland, and following accepted 
principles includes an appropriate service dealing with Mental Health. 

This service aims to secure among other things in Northern Ireland : 

(a) Improvement in the mental health of the people ; 
(b) the prevention, diagnosis and treatment of mental illness ; 
and in additiorf something which is new to Northern Ireland, 
(c) The ascertainment and prevention of mental deficiency and the care, 
supervision, training and occupation of mental defectives. 


* A paper read at the May, 1948, meeting of the Royal Medico-Psychological Association 
held in Dublin. 

t This Bill became law as the Mental Health Act (Northern EE on August 10, 1948, 
and came into full operation on January 1, 1949. 
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So, for the first time in Northern Ireland, legislation places the onus ox : 
specific body, that body being the Northern Ireland Hospitals’ Author: 
created by the Health Services Act, to make special provision for mer. 
defectives. No special provision has existed up to the present for ment: 
defectives. Those requiring institutional care are in the workhousss, t- 
mental hospitals and a small number are accommodated in institutions on i: 
outskirts of this City. No legislation similar to the Mental Deficiency Acts.: 
Great Britain exists. 

The -problem of the mental defective in Northern Ireland has receve. 
much consideration during recent years. The matter was examined by t: 
Mental Health Services Sub-Committee of the N.I. Health Advisory Cou. 
and a ‘‘ Report on Mental Deficiency in Northern Ireland,” issued in 1 
This report contained recommendations on what measures should be taker ` 
respect of mental defectives, and one was that legislation should be framed: 
ensure their proper care. This recommendation is about to be implemente: 

The new Northern Ireland Health Services Act purposes to accomp! 
something which has been advocated for many years, that is, the closer ir: 
gration of the mental health services with the other health services. : 
Northern Ireland as elsewhere, such mental health services as existed bz: 
tended to lead a somewhat isolated existence. Little was thus known by th 
practising surgery and medicine, of the valuable work done for his pane: 
by the psychiatrist both in and outside the mental hospital. Expenenc ” 
recent years including the war years has brought very much to the fore ©: 
great contribution the mental health practitioner, the psychiatrist, can m$ 
to general medicine in the fight against illness. 

This isolation of the mental health services has partly been due to the i: 
that the mental hospital has formed the core of the service ; and the manne. 
which the mental hospital has grown up, from a place originally for the oz) 
of the insane with special legislation applicable to it savouring of prison, =f} 
leaves a taint. But the energy of the medical personnel in charge dire" 
towards the cure of their patients has changed such a place from one of cwt: 
to one of active treatment. Once, such places (caring for the mentally - 
were wedded to jails, bridewells, but now we see their union with other p=" 
of treatment, the general hospitals, the R.M.P.A. acting as best man a = 
ceremony. 

Now this trend towards co-ordination of the mental health service = 
the other fields of medical service is very laudable, but is attendant with * 
risk, the risk of submersion, more so as it is a young and not wholly p 
service, without the glamour and appeal associated with other sectics 
medical practice. To guard against such a danger and to ensure La" 
service has a sufficiently strong voice to put forward its needs in compet” 
with the other interests, it is laid down in the constitution of the Hes: 
Authority which resembles your Regional Hospitals Board that at least © 
of its 33 members shall be persons who have experience in the adminis” 
of the mental health services. What is more, the Health Services Act rei" 
that a standing committee with power to co-opt, be appointed for the H? 
of the mental health services, to be called the Mental Health Services Comm’ 
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‘ec 1 this committee will rest the responsibility of all matters dealing with mental 
A1. alth including the new mental deficiency measures. The Authority will, 
Jr Course, see that the policy advocated by the Mental Health Services Com- 

Be „ittee, fits in with the other services designed to promote the health of the 
= oe 

.. Legislation which has application to mental health can be said to take two 

“rms: 
WW (1) General: Legislation which provides for a complete service, including 
„at dealing with mental health. It is this type of legislation which I have 
| is en referring to up to now. 
(2) Special: Legislation which provides safeguards where the liberty of 
e subject may be involved, a circumstance which tends to be peculiar to 
. ental hospitals and similar institutions. 
E It is to this special legislation that I wish to give particular attention. 
ch legislation has been framed from time to time to safeguard the liberty 
` the subject where mental disorder existed or was alleged to exist. In the 
ia st century when mental illness was a dread thing, only talked about in 
"` hispers, and when the asylum was feared worse than the prison, feared as a 
= ace where people could be put away without any redress by unscrupulous 
“arsons ` suspicion and terror of wrongful incarceration was rampant, therefore 
"7 Veguarde to prevent such happenings were demanded to mollify such fears 
- nd they had to be drastic and all-powerful. Time has marched on and brought 
= hanges, altered conditions which are well reflected in the change of names, 
` tles and administrative arrangements which have occurred. You get the 
` ames Houses of Industry, madhouse giving place to lunatic asylum, to mental 
ospital, and now I wonder should it be back to Houses of Industry, because 
v f the development of occupational therapy in the modern hospital? You get 
- he insane, the lunatic, the person of unsound mind and the mentally ill. 
- again warders, keepers, attendants, and now nurses who look after the patients. 
~. upervision was originally exercised in Ireland by the Inspectors General of 
`- isons, then by Inspectors of Lunatic Asylums, and now by Inspectors of 
=- Mental Hospitals. 
These changes have been effected by legislative action from time to time, 
-howing that the law is not static even where it is concerned with the mentally 
ll. | 
Nobody objects to safeguards provided they achieve what they set out to 
- lo with the minimum of interference. But what are accepted as necessary 
safeguards in one era may be considered purposeless later, since the circum- 
stances which justified them in the first place may have materially altered. 
For instance, at one time it was laid down that no person could be deprived 
of his freedom, even if for the purposes of care and treatment, without the 
sanction of a judicial authority. Now patients can be held for limited periods 
for treatment on medical recommendations. 

This special legislation with its safeguards applies only to mental hospitals 
and similar places wherein are received mentally ill persons whose condition is 
such that for their proper care and treatment the right to detain them against 
their will is vested in the person in charge. The safeguards include the notifi- 
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cation of all admissions to these places to a central body which has the right 
to inspect such places. Not all persons suffering from mental illness require 
the protection of such safeguards or the places where such safeguards apply. 


It is not necessary that all mentally ill persons should enter the mental hospital ` 


for treatment. Many are aware they need mental treatment, and are quite 
willing to have it, are quite willing to enter a hospital to obtain treat- 
ment, and are quite able to receive it without being subject to special 
restrictions. Safeguards are not required. Entry and departure from such 
a hospital should be on the same footing as exists in a general hospita!, 
without any legal formality. Special legislation should not apply to such a 
hospital. 

Let us look for a moment at special legislation which has appeared during 
the past 20 years, and observe the trend of change. The year 1930 gave the 


Mental Treatment Act of England and Wales, a piece of legislation which allowed 
a person to enter a mental hospital for treatment voluntarily, and if not able ` 


to enter voluntarily to be received on a temporary basis, provided certain 
conditions existed ; this on the recommendation of two doctors but without 
the need of a judicial order. Thus for the first time a patient could enter a 
mental hospital other than having to be certified as of unsound mind. No 
longer had the person to wait until he was perceptibly insane before he could 
receive mental hospital treatment, when his chances of recovery were much 
lessened. 

The next piece of legislation appeared in Northern Ireland, the Mental 
Treatment Act (NL, 1932. This Act included the voluntary and temporary 
procedure as contained in the English Act, with some modifications. One 
important difference was the use of the criterion “‘likely to benefit by treat- 
ment,” in place of the existence of ‘‘ non-volition,’’ for patients to be received 
on a temporary basis. This opened the portal of entry under the temporary 
category much wider. 

Other points of difference were that the power of discharge of patients 
was vested in the medical superintendent. The procedure for entry of certified 
paying and rate-aided patients was made the same—a petition, one medical 
certificate and a judicial order. Temporary patients were visited by an 
inspector of the Ministry within three months of admission. 

Then our host country, Eire, produces that courageous piece of legislation, 
the Mental Treatment Act, 1945, about which Dr. Kearney has just been 
telling you, whereby the judicial order is abolished altogether. 

The trend of change in these various measures has been to enable the entrv 
of patients to mental hospitals at an early stage of their mental illness and to 
defer the certification of persons as of unsound mind and committal by a judicial 
authority as long as possible. 

Now the swing is back to Northern Ireland, where the text of a new Mental 
Health Bill covering both mental illness and mental deficiency will soon be 
made public. 

Regarding the existing Mental Treatment Act, Northern Ireland, which 
has been in operation for the past 16 years, a few remarks on how it has 
worked. 
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VOLUNTARY PATIENTS. 


To consider first the provision for treatment on a voluntary basis. Examina- 
tion of the numbers of patients who entered the mental hospitals in Northern 
Ireland for treatment on this basis indicates that there has been an almost 
consistent rise in the proportion of patients who have become in-patients at 
their own request. 


TABLE I.—Proportson of Voluntary Admissions to Total. 


Year. 1933. 1934. 1935. 1936. 1937. 1938. 1939. 1940. 


Total direct admissions 1,227 . 1,226 . 1,281 . 1,281 . 1,228 . 1,295 . 1,152 . 1,124 
Total direct voluntary , 


admissions ; , I2I . IIJ . I69 . 192 . I82 . 208 . 226 . 221 
Percentage of total 
direct admissions , 9'8 . OB, 1372 . 14°9 . 14°8 . 16°F . 19°6 . 19:7 
Year. 1941. 1942. 1943. 1944. 1945. 1946. 1947. 


Total direct admissions 1,071 . 914 . 1,050 . 1,147 . 1,097 . 1,367 . 1,525 
Total direct voluntary 


admissions s , 210 . 23I . 246 . 2906 . 299 . 472 . 540 
Percentage of total 
direct admissions . 19°6 . 25°3 . 23°4 . 25.8 . 27°3 . 34°5 . 35°4 


In 1933, the first complete year of the working of the Act, 9-8 per cent. 
of the total direct admissions were voluntary patients ; in 1938, 16-1 per cent. ; 
in 1943, 23:4 per cent., and in 1947, 35:4 per cent. were voluntary patients. 


TABLE II.—Proportion of Voluntary Admissions to Total per Mental Hospital. 


Mental hospital. 1943. 1944. 1945. 1946. 1947. 
A ` 22°9 R 20:6 23:6 30:4 36:3 
B 13°4 : 21'ʻ'0 30:9 37°2 47°2 
C 1°8 e 18°5 e 10o-t 30°5 29°3 
D 17:4 22-6 å 21°9 26°9 27°4 
E 35'5 . 43°7 42°3 46:9 44°6 
F 21°6 d 25°4 29°6 33°1 39°5 


The rise in proportion of voluntary patients applied in the six mental 
hospitals, is more apparent in some than others. In one hospital in 1947, 
47:2 per cent. of admissions were voluntary, in another 44-6 per cent., the lowest 
figure being 27-4 per cent. 

This increase in the proportion of voluntary patients has been more marked 
since the opening by the different mental hospitals of out-patient psychiatric 
Clinics at the general hospitals in their areas. The majority of these came into 
operation during 1946-47 and is reflected in the figures, 27-3 per cent. in 1945, 
24:5 per cent. in 1946, and 35:4 per cent. in 1947. These clinics are thus doing 
useful work in making contact with patients in the early stage of their illness, 
and the voluntary procedure allows their entry to the hospital on their own 
application for the necessary treatment. 

This rise in the proportion of voluntary patients suggests that the fear of 
mental hospitals is gradually breaking down and that they are being regarded 
more and more as treatment centres than as places of detention. The out- 
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patient clinics are helping in this change of attitude. Patients are, however, 
beginning to be seen in greater numbers, who, though in need of intern treat- 
ment for mental ailments, refuse to go into the mental hospital, as the asso- 
ciations are still too strong for them and they express the fear of the reper- 


| 


cussions that a sojourn in the mental hospital may bring to them in the loss of | 


caste in the eyes of their less enlightened fellows. 

The question is, must these persons go to the mental hospital? Thev 
don’t usually show any need for special supervision. They are quite respor- 
sible. They are willing to co-operate in treatment. They are willing to go 


into hospital on the same conditions as apply to ordinary hospitals, and suck 


conditions are suitable to them. I am sure many of you have said to your- 


selves when faced with such a patient—"‘ If only I had some other place where ` 


I could advise him to enter for treatment, I would not ask him to go into the 
mental hospital, as he does not really need the ordinary mental hospita! 
discipline.” Yes, there is need for such accommodation, which, though 
providing treatment for the mentally ill, does not need to be subject to the 
special legislative restrictions applicable to mental hospitals. 

There is need for this accommodation in addition to that provided by the 
mental hospital. There would be no more formality of entry to it than to a 
general hospital, the patient could leave when he liked, there would be no 
restrictive measures as locked doors. If special precautions are needed for 
the treatment and care of a patient, then he should be in the mental hospital. 
The only restrictive measure that such places would require would be subjection 
to inspection to see that they are being used for the proper type of patient. 

The general legislation applicable to the mental health services should 
enable such places to be provided, with the appropriate regulations as to their 
management and supervision. If the latter is not provided for, the chances 
are that they become filled with patients who should be in the mental hospital, 
both to the disadvantage of the rightful occupants, and to the patient who is 
not getting the proper supervision. Such accommodation for the milder 
forms of mental illness is very much needed. 

Before leaving consideration of the voluntary procedure, one further point. 
At present, apart from persons under 16 years of age, medical evidence of need 
for treatment is not required at the time a person applies for voluntary treat- 
ment, though this is the usual procedure for entry to a general hospital. 
Perhaps at the time of the introduction of the voluntary status it was thought 
expedient to avoid any apparent obstacles and thus encourage ease of entry. 
Such a consideration does not seem to be relevant now. It is noticed that the 
Eire Act requires a medical recommendation, and it seems a desirable thing to 
bring procedure in line with what applies to ordinary hospitals, namely, that 
entry to any hospital, including a mental hospital, should be on a medical 
recommendation. 


TEMPORARY PATIENTS. 


Now some remarks on how the temporary procedure of admission has 
worked. This procedure is intended to be used on behalf of persons whow 
mental illness is of a temporary character and is likely to yield to treatment 
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within a maximum period of 12 months. The steps required to be taken are, 
an application made by a relative or other authorized person, with a medical 
recommendation signed by two medical practitioners, there being no restric- 
tions as to whom the latter may be. No judicial order is required. 

The criterion of suitability to be admitted as a temporary patient is “ likely 
to benefit by temporary treatment,” and unfit to be received on a voluntary 
basis. 

What advantage has been taken of this procedure of admission to the 
mental hospital ? An analysis of the statistics relating to this class since its 
introduction, yields several interesting points. 

The number of patients in this category entering mental hospitals in 
Northern Ireland and their proportion to the total admissions has kept much 
below what was observed in the case of voluntary patients. 


TABLE III.—Proportion of Temporary Admissions to Total. 


Year. 1933. 1934. 1935. 1936. 1937. 1938. 1939. 1940. 


Total direct admissions 1,227 . 1,226 . 1,281 . 1,281 . 1,228 . 1,295 . 1,152 . 1,124 
Total temporary direct 


admissions ; . 63 . 56 . 72 . 93 . IO . 142 . £26 . 167 
Percentage of total 
admissions ; . 551 . AB, 5:6 . 72 . 8 . IIO . IO'Q . 14°8 
Year. 1941. 1942. 1943. 1944. 1945. 1946. 1947. 
Total direct admissions 1,071 . 914 . 1,050 . 1,147 . 1,097 . 1,367 . 1,525 
Total temporary direct 
admissions $ . 48 . 132 . IÓI . 160 . 1§8 . 265 . 37I 
Percentage of total 
admissions : . 13:8 . 14°74 . 15°3 . 13'9 . AA, 19°4 . 24°3 


At the same time there has been a gradual rise in the numbers. During 
1933, BI per cent. of the total admissions were temporary patients (9-8 per cent. 
as voluntary patients), in 1938 it was Ir per cent. rising to 19-4 per cent. in 
1946, and 24-3 per cent. in 1947. 


TABLE IV.—Proportion of Temporary Admissions to Total per Mental Hospital. 


Mental hospital. 1943. 19446 1945. 1946. 1947. 
A 4'7 ‘ (E: ; 10:2 e (ER 15:3 
B 7:2 7'0 6:2 4°1 10°4 
C FER 19:2 22°5 37:2 : 40°4 
D 21°3 19:2 20°4 17°5 e 21:7 
E 0:7 1:7 0:8 2°8 3°6 
F 7:7 8-1 4:6 9'5 8:5 


Again, as in the voluntary category, the increases varied from hospital to 
hospital. In one hospital the proportion was as high as 40-4 per cent. of total 
admissions as temporary patients in 1947, whilst in another it was as low as 
3-6 per cent. 

The figures quoted do show that some use has been made of this procedure 
which allows of temporary treatment in Northern Ireland mental hospitals. 
But has full advantage been taken of it? To answer this question it was 
considered that a fair test would be to find out how many patients admitted 
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as certified patients of unsound mind were able to leave the hospital recovered 
as a result of treatment within a period less than r2 months from their admis- 
sion. The grounds for using such data as a test were that if a patient required 
less than 12 months’ treatment to produce recovery, he would have made a 
very suitable temporary patient. 

Figures were collected for the three years 1945-46-47 and they revealed 
the following : 


TABLE V. 
1945. 1946. 1947. 
Total certified patients dis- 
charged recovered , : 235 ; 206 : 195 
Total of above recovered within i 
12 months of entry . ; 189 ; 138 : I4I 
Percentage of total recoveries 
recovering within 12 months 80-4 ‘ 67 e CR 


In 1945, 80-4 per cent. of certified patients discharged as recovered required 
less than 12 months’ treatment in the mental hospitals; similarly, in 1946, 
67 per cent. and in 1947 72:2 per cent. of the recovered certified patients had 
been discharged from the hospitals within a year of admission as persons of 
unsound mind. 

There is only one conclusion that can be drawn from these figures—that 
many patients for whom the temporary status was designed continued to be 
sent to the mental hospitals as certified patients unnecessarily. Full use was 
not being made of the temporary procedure. 

Why should this be ? Several explanations might be offered. 

Ordinarily, the responsibility of making the decision on what basis a mentally 
ill person shall be sent to the mental hospital for treatment falls on the local 
general practitioner. He has to decide if it shall be on a voluntary, temporary 
or certified basis. It is expecting rather much of the local doctor to hope for 
a correct assessment, as indeed, amongst the more experienced, difference: 
‘of opinion on such matters are not uncommon. The local doctor should not 
be asked to make such decisions. 

Again, the requirement of a second doctor to complete the medical recom- 
mendation for admission of a patient on a temporary basis, in spite of the 
absence of a bar in the nature of special qualifications for one of the doctors, 
does not make things any easier. It is not always practicable to obtain the 
assistance of a second doctor, especially in the more remote districts. 

At times the patient’s admission on a temporary basis is not so much 
determined by his mental state and likelihood of recovery, as on the relationship 
of neighbouring doctors. If the relationship is good the number of temporarv 
patients from that area is good. Similarly, a mentally ill patient coming fror: 
a general hospital with at least two housemen on its staff has his chances o 
being in the temporary category considerably enhanced. 

Thus in spite of the widened range of types of patients which the Norther 
Ireland Mental Treatment Act enables to be dealt with on a temporary bass, 
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there is a failure to make full use of it. How, therefore, can legislation help 
in the matter to give the greatest benefit to the patients ? 

It seems to me the answer is to enable all patients other than those suitable 
to enter voluntarily, to be submitted for treatment on a temporary basis. 
And to overcome the practical difficulty of obtaining two medical signatures 
for the medical recommendation, let one signature suffice, at the same time 
creating safeguards whereby the patient could have his case considered whilst 
in the hospital by an independent body, if he so desires. 

The period of operation of this procedure should be such time as would 
allow the patient a reasonable chance to recover with treatment, say one year 
in the initial stage, followed by two extensions of six months each if needed, 
giving an overall period of two years, at the end of which time the future 
prospects of the patient should be pretty clear. A patient could, of course, 
be discharged at any time during this period, or change to the voluntary status, 
and where recovery was improbable the person would be discharged or be 
certified as of unsound mind and detained on a judicial order. 

The advantages of this procedure would include the removal of the respon- 
sibility from the local doctor of having to decide which patient should be a 
temporary and which one a certified patient. He would now have the simple 
working criterion ; if the patient is willing to go into the mental hospital for 
treatment he goes voluntarily ; if not, and he needs intern treatment, he goes 
as a temporary patient. 

The onus of classification of the patients would thus shift to the staff of 
the mental hospital who are experienced in mental illness, and who would have 
the added advantage of having the patient under observation for sufficient 
time to enable a considered opinion to be formed on the chances of recovery 
or otherwise. 

At the completion of the two years’ temporary treatment it would be 
necessary to discharge the patient or to 1egrade him to the voluntary status 
if in need of further treatment and the patient’s wishes to remain, or to certify 
the patient as of unsound mind and have his further detention authorized by 
a judicial order. 

This suggested procedure would mean that admission to a mental hospital 
or other place subject to special legislation, would be in two ways : l 

(1) On a voluntary basis, by application of the person backed by a 
medical recommendation that treatment is needed ; 

(2) On a temporary basis, by application of a relative or authorized 
person supported by the medical recommendation of one doctor. 

Such an arrangement would thus defer the use of certification and detention 
on a judicial order until such times as recovery appears to be unlikely, when 
further stay in the mental hospital is indicated more on the grounds of need 
for care than treatment ; indeed, detention would then seem to be more a 
judicial concern than a medical one. 


SENILE PATIENTS. 


My last remarks concern the senile, the old and mentally infirm persons. 
On this subject the mental health service and the recently created or rather 


Age on admission. 1943. 1944. 1945. 1946. 1947. Auen 
65-74 incl . 139 143 158 162 208 

75-84 . , 79 74 100 gt 99 

85 upwards 5 II 14 15 14 

75 84 (7°1%) 85 (6:9%) 114 (9°8%) 106 (7°3%) 113 (6°7%) 7: 
65 . - 223 (19%) 248 (18-6%) 272 (23°3%) 268 (18:4%) 321 (19°0%) 21: 
Dementia . 146 (12'°5%) 149 (12°1%) 170 (146%) 174 (119%) 233:(13:8%) 35 
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categorized branch of medicine, geriatrics, have contact. What should te 
done for the old person who through decay of his faculties is no longer abk 
to look after himself and his affairs, and where his loss of control may rende: 
him difficult to manage. 

There is no doubt the allotted span of life is lengthening and may bring 
with it an increase of persons with mental infirmity. Modern social condition: 
with the trend to smaller houses and scarcity of domestic help makes the care 
of these old persons by their relatives at home very difficult. Some are being 
placed in nursing homes where there is absence of supervision to ensure their 
proper care. Others, with the greatest reluctance of their friends have to be 
committed to the mental hospital. 

The admission of these old people into the mental hospital is apt to hamper 
the work there, as it means the diversion of staff to care for them—staff whict. 
could be more advantageously employed in the nursing of the recoverabl: 
patients, especially in these days of acute staff shortage. 


TABLE VI.—Age Groups and Dementia. 


Examination of the ages of patients on admission during the five vea 
period, 1943-47, shows that persons 65 years and upwards formed 21-5 per cent. 
of total admissions, varying from 18-4 per cent. in 1946 to 23-3 per cent. in 
1945, whilst in the same period those of 75 years and over were 7-5 per cent. 
of total admissions. The great majority of these patients would be suffering 
from permanent mental infirmity due to age or organic disease where recover 
was impossible and where nursing care rather than active psychiatric treatmen: 
was the requirement. 

_As a matter of interest the number of patients diagnosed as suffering fror. 
dementia on admission during the same five year period was obtained (Table VI 
and it was found that this class of patient made up 13-1 per cent. of the totai 
adinissions (14-6 per cent. in 1945), suggesting that quite a high proportion 
of the entrants to the mental hospitals were not likely to get better, were hope 
less cases from the treatment point of view. The great majority of thes 
states of dementia were most likely due to mental infirmity of age or arterio 
sclerosis. l 

This relatively high incidence of people having to enter the mental hospital: 
through mental infirmity raises two points : 

(x) Should the mental hospital of the future, which is tending more and 
more to become an active treatment centre, be obliged to receive these oi 
persons? Would it not be better to arrange for their housing in buildings: 
designed for their needs, of the single-storied type, say, apart from the menta 


e- 
D 
a 
H 
D 


| 
| 


1949. ] l BY T. W. H. WEIR, M.D. 683 


hospital? As things are at present, the old people in the average mental 
hospital have to live in buildings which are unsuited to them, perhaps live on 
the first floor with little or no opportunity of spending part of the time in the 
open air. Again the more feeble, bedridden type encroach on beds in the 
acute sick wards. 

Any special scheme of accommodation for old people would come within 
the responsibility of the mental health services, and would be staffed by persons 
with some training in mental nursing and be supervised by the mental hospital 
medical personnel. 

(2) The other point is the question of procedure for committal of these 
mentally infirm persons. 

The relatives of many of these persons strongly object to the suggestion 
that the old person is of unsound mind, and resist the step of certification as a 
means of having them sent to the mental hospital. On sentimental grounds 
there appears to me to be some justification to try to get round this objection 
if possible. 

Looking at what is sanctioned in first childhood by the special legislation 
of recent years, the submission of a person under 16 years by a parent or guardian 
for voluntary treatment, why not a somewhat similar arrangement in second 
childhood ? You will all agree that mentally infirm persons should have a 
guardian appointed to look after their interests, whether they be inside or 
outside an institution. Why should legislation not provide that the official 
guardian could submit their charge to the care of a mental hospital or other 
place, perhaps specially provided for the care of the mentally infirm, on a 
voluntary or perhaps better term, agreement arrangement? The interests and 
welfare of these old people would be safeguarded by their being included with 
those having the protection of special legislation, yet they would be spared 
the formal committal by judicial order as persons of unsound mind, a procedure 
which still has sinister associations. 


CONCLUSIONS. 


In conclusion let me summarize the points covered. 

Legislation is playing an important role in the effort to provide a compre- 
hensive health service, and in this comprehensive health service, the service 
dealing with mental health will be called to play an ever increasing and impor- 
tant part. 

Special legislation has necessarily to be provided where the liberty of the 
subject is involved, to ensure requisite safeguards, and this applies to mental 
hospitals and allied places where treatment and care may require the right to 
detain. 

This special legislation endeavours to keep in step with modern thought 
and practice. 

From experience of the working of the Northern Ireland Mental Treatment 
Act, 1932, the conclusion is come to that admission to mental hospitals should 
be limited to two procedures, voluntarily or on a temporary basis. 
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It is suggested that temporary treatment should cover at most a Deng ` 
two years, and only at the end of that time if further detention is need: 
or if recovery is deemed to be improbable beforehand, should certification - 
being of unsound mind and detention on a judicial order be resorted to. 

Lastly, it is suggested that persons who are mentally infirm through = 
should be provided for in special accommodation apart from the meri 
hospital and that their admission to such places should be on the applicat:: 
of a guardian. 


DH eee. 
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THE INCIDENCE OF MONGOLISM IN THE GENERAL 
POPULATION. 


By L. S. PENRosE, M.D., 


Galton Professor of Eugenics, University of London. 


(Received May 18, 1949.] 


THE generalized foetal dysplasia known as mongolism is one of the most 
frequent causes of severe mental defect. It accounts for something like 
5 per cent. of all institutional cases in this country (Tredgold, 1929). The 
incidence of the condition in the general population is difficult to estimate 
with accuracy because of the high mortality it carries, but an exact knowledge 
of the frequency would be useful both for biological and for administrative 
reasons. 

At birth, the incidence can be estimated from maternity hospital records 
and Jenkins (1933) reported six cases among 3,818 births in a Chicago hospital, 
equivalent to an incidence of one in 636. Malpas (1937) found 18 cases among 
13,964 births at the Liverpool Maternity Hospital, or one in 776. These 
figures agree fairly well with one another and may probably be taken as 
reasonable estimates of the frequency at birth in European populations. 
Another method is to investigate a series of families, checking, as far as possible, 
histories of abnormalities present at birth with records from practitioners or 
hospitals. A series of 1,217 defectives, none of whom was a case of mongolism, 
was found to have 4,374 sibs and seven of these were mongolian imbeciles 
(Penrose, 1938). The proportion (1 in 629) is of the same order of magnitude 
as that found in all births. 

The ascertainment of cases in the age interval from birth up to five years 
has hitherto not been satisfactorly carried out. Once the infant has left 
an obstetric hospital, the diagnosis of mongolism is made with reluctance by 
visiting physicians and complete ascertainment is difficult. However, during 
the school age period, the defect cannot be permanently hidden. Figures for 
the incidence in the age interval from 5 to 14 years were kindly provided for 
me, some years ago, by Dr. E. O. Lewis (1929) from unpublished material. 
In a population of 426,715 children between these ages, 103 cases of mongolism 
had been found. This is equivalent to an incidence of rather less than one in 
4,000. The more recent figures, given in Table I, show 53 cases in a school 
age population of 144,000, or an incidence of about one in 3,000. The impor- 
tance of the condition can be judged from the fact that mongoloids form at 
least a tenth of all imbeciles and idiots in this age group, the incidence of all 
imbeciles and idiots being estimated at about one in 400. 

It is possible to estimate the frequency of mongolism at ages after 14 years 
from the records of Local Authorities. The numbers of cases notified in five 
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TABLE I.—Ascertained Cases of Mongolism in Five Districts. 


District. All Total Percentage 
atts Wea. O MË, -mongolisn. 
0-4 I o o 3 2 6 . 80 . 0007 
5-9 5 2 4 4 8 23 . 75 > «0-031 
IO-1I4 4 7 2 I2 7 32 . 69 . ©04b 
I5-I9 3 2 5 9 2 2I . 70 . 0:030 
20-24 3 4 I 9 6 23 . 73 .  ©O3l 
25-34 . 3 I 7 IO 3 . 24 . I3 . ©oIŠ 
35-4 Žž. 2 o 4 2 I . 9 Top . 0-008 
45 and over . O O 0) O o . O . Y64 . 0-000 
Allages . 2I I6 23 49 29 . 38, 7733 . «0-018 
Thousands in 
population . 124 III Top 182 250 . 773 
Percentage 
incidence of 
mongolism . 0-017 0:014 0:022 0:027 0'0I3 . oI .. «tt = 


* The partitioning of the total population in the different age groups is based upon pre-w 


estimates. 


suburban areas south and east of London are shown in Table I. The incidence 


at all ages varies considerably in different districts and the total ascertainmer: 
of 138, 67 males and 71 females, in a 773,000 population, or nearly one in 6,0%.. 
is undoubtedly an underestimate. The ascertainment below the age of te: 
years is clearly incomplete because fewer cases were notified in the quim- 


quennial age groups before 10 than in the age group 10 to r4. Since the mc: 


dence of mongolism at birth can be assumed to be of the order ot I in zo 
or 0-143 per cent., a great fall in numbers must take place between birth arc 
the tenth year of age. Existing statistics do not tell us where this loss take 
place, but it probably is more rapid during the first year, and especially in tk- 
first month, than later on. Fig. 1 shows a comparison of ascertained inciden= 
with supposed true values including these early years and Table IT also sive 
the approximate actual numbers in a population of one million. The tot: 
incidence in the community at all ages, taking into account the unrecognize- 
cases younger than 10 years, should be almost one in 3,000. This estimate i 
much higher than that given by Doxiades and Portius (1938), i.e. one in 7,00: 
for the general population in Germany, but their ascertainment is not likely - 
have been complete. 

The supposed figures given in Table II can also be used to estimate GC 
approximate expectation of life of mongoloid infants; this would be abs: 
I2 years at birth. A previous estimate, which I made on the basis of Lews: 
figures obtained in 1929, was eight to nine years, and it may well be that 
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0-05 


Fic. r. 


during the last 20 years, there has been a substantial gain in life expectation 
for mongols as a result of improved medical care. 


TABLE II].—Incidence of Mongolism at Different Ages. 


Supposed actual numbers in one 


Recorded Supposed dee 
Age, percentage percentage million population. 

incidence. incidence. Total persons. Mongoloid: 

At birth ; 0:143 e 0-143 : aa : D 

O-4 years ; 0:007 ; 0-Ioo f 104,000 f I04 

5-9 » >’. 0-031 . - 0-070 ; 97,000 : 68 

I0-I4 ,, ; 0:040 e 0:050 ; 89,000 ; 44 

I5-I9 ,, í 0:030 : 0:035 e 90,000 ; 32 

20-24 ,, : 0:03I : 0:027 ; 94,000 25 

25-34 „, í 0-018 ; 0-020 ; 176,000 : 35 

35-44 ,, e 0-008 ; gek ; 138,000 14 

45 years and over 0-000 : 0-001 ; 212,000 ; 2 


AU ages . ; 0-018 ; 0:032 . 1,000,000 : 324 
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In this note I have neglected the question of sex differences. Some writers 
have stressed the apparent excess of male mongoloids, but this inequality 
seems only to apply to institutional cases. There may, however, be significant 
differences in mortality rates between the sexes (Penrose, 1932). 

From many points of view an accurate ascertainment of cases of mongolism 
in the community is desirable, and under the most recent health legislation it 
should be ‘possible to obtain accurate figures in the space of a few years. The 
present communication merely gives a rough outline of the problem, the details 
of which subsequent work could complete. 
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THE DIFFERENTIAL LEUCOCYTE COUNT IN MONGOLS. 


By ALEXANDER SHAPIRO, M.B., B.S., D.P.M., 
Deputy Medical Superintendent at Middlesex Colony. 


{Received 27 February, 1949.] 


TURPIN AND BERNYER (1947), working on the influence of heredity on the 
Arneth count (Cooke and Ponder’s (1927) modification), found that in mongols 
it was shifted to the left, i.e., that their polymorphonuclears had fewer lobes 
and were therefore more immature. 

These results were very interesting, and it was decided to repeat the experi- 
. ment and at the same time investigate the differential counts in these patients. 

Method.—Blood smears were taken from a group of ten mongols and ten 
control mentally defective cases, all adult females. The presence of infection 
was excluded clinically in both groups. 

As the lobulation is frequently irregular, particularly in the young poly- 
morphs, it is often difficult to decide whether the filament of chromatin joining 
the lobes is thin enough for the nuclear material to be considered as completely 
divided. This ultimately depends on personal judgment, and it was therefore 
decided that a control group should be examined at the same time. To diminish 
the personal factor still further the counts were done “ blind,’’ and it was not 
known to which group the smears belonged until the differential counts had 
been computed. N 

In order to keep all the factors as constant as possible the control gfoup 
was matched for age with the mongols, but otherwise was a random sample of 
mentally defective patients at the Colony. Their figures are given in the table. 
All the smears were taken just before lunch at 11.45, some five hours after 
breakfast, to keep the alimentary leucocytosis in the same phase. 

McGregor, Richards and Loh (1940) have shown that differential counts 
vary according to the area of the smear examined. To allow for this error a 
standard method of carrying out the count was adopted. This consisted in 
counting horizontally across a j-in. square coverslip along both edges of the 
smear, and working horizontally inwards towards the centre. 

It was found that although the type of cells found did vary with the area 
of the smear, small lymphocytes being much more numerous towards the 
centre, there appeared to be no definite variation in the maturity of the poly- 
morphonuclear cells in the different parts of the smear. 

Approximately 500 cells were counted on each smear to increase the validity 
of individual counts. This gave the number of polymorphonuclear cells 
counted as about 250, their exact number depending of course on the percentage 
of polymorphonuclears in the total count. This is well in excess of the standard 
method devised by Cooke and used by Turpin and Bernyer, when only 100 
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polymorphonuclear cells are counted. Turpin and Bernyer used an index of 
shift to record their results. This was obtained by neglecting the number of 
cells with three lobes, and by multiplying two lobed cells by —1, and one lobed 
cells by — 2 and by multiplying the four and five lobed cells by I and 2 
respectively. The average lobulation may be calculated from the index by 
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Fic. 1.—Showing the total numbers of the differently lobed polymorphonuclears in the 
mongol and control groups. All counts have been adjusted to 500 leucocytes. Figures 
on the graph give the exact values. 


dividing the index by roo and subtracting the result from 3. It was con- 
sidered that working with the average lobulation was a simpler and a more 
direct method, which moreover did not assume the mean to be artificially 
located at three lobes, and the index was therefore not used. 

The appended table gives details of all the counts. The figures show that 
the average number of lobes per polymorphonuclear cell was 1°93 +0:2339 for 
the mongols and 2:54 +0-°1613 for the controls. 
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Table Comparing the Means of the Two Groups and their Statistical 


Significance. 
MONGOLS. CONTROLS. 
Cells. eee 

Mean. G. Mean. o, t. p- 
Polvmorphs . : . §1°2 . 8&9 . 59°2 . 6'8 . 2°25 . *02—°05 
ef lobe count . 1°96 . 0°23. 2°54. on. 6°45 . <x08 

Lymphocytes d . 3559 «= 8&5 . 26°3 . 93 . I'75.  — 

Eosinophils . ; e 2 EM: 17 i8 . — . — 

Basophils : ; v I6 .z24 . OF .©4 . — . — 
Monocytes . : > 0*3 «w3°2 BH At . 0°33 . ürt 


The difference between the means is significant, the value of ‘‘t,’’ the 
critical ratio, being 6-45. This means that the probability of the difference 
being due to chance is very much less than 10-3. 


YY) 
A e 
O X 
0 H 
Z Z 
O O 
= D 

LA 16 Lë 22 2:4 26 28 
2 3 


Means of lobes per cell. 


Fic. 2.—Histogram showing the distribution of mean lobulation of polymorphonuclear 
cells. 


The results of the rest of the differential count are much less significant 
than the polymorphonuclear count. The slight lowering of the polymorpho- 
nuclear percentage has a critical ratio (“t”) of 2:25, that is, a probability of 
less than -05 but greater than 0-02 of the two samples being drawn from the 
same universe. | 

The lymphocyte counts do not differ significantly, and there is too much 
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variation in the counts of the eosinophils, basophils and monocytes for ar 
conclusion to be drawn from them. The apparently greater variability in th 
percentage of most of the cells of the mongolians is not statistically significan 


DISCUSSION. 


As far as could be ascertained there are no reports in the literature on tl 
polynuclear count of mongols except the one by Turpin and Bernyer alread: 
quoted. 

The reasons for the marked shift to the left are unknown. The count 
have been shown to be constant in individuals and subject to hereditar 
influences (Turpin, Piton and Caratzali, 1939 and 1941). They are know. 
also to vary with the climate, shifts to the left having been observed iz 
Europeans and indigenous inhabitants in Iraq, Egypt, Malaya and China 
As the shift to the left usually disappears on return to temperate climate 
(Whitby and Britton, 1946), it is probable that its causation is a metabol: 
one. Speculation without further knowledge of the mechanisms involved 
would be, it is felt, rather profitless, and the finding is presented merely as: 
contribution to the general clinical picture of mongolism. This finding mav 
be of use in investigating the heredity of mongolism, should this characteris: 
prove to be due to parallel causes produced by the same genetic make-up, ani 
not a consequence of the final physical configuration. It is hoped to make th: 
problem the subject of a further communication. | 

Two further points merit mention. It will be noted that all the controk 
form a distinct group, which does not overlap the mongol group except for the 
one case of athetosis among the controls. 

The shift to the left in this case proved to be fairly constant on retesting. 
and she was free from any infection. The results merit a further study 4 
these cases. 

Secondly, one of the mongols has over ro per cent. of eosinophils. Th: 
eosinophilia has been reported before by Mantz (1932), who found 17 per cen. 
of his 27 cases to have eosinophilia, and there was a count of 21 per cent. and 
13 per cent. among the cases. The reason for this phenomenon is also obscure. 


I have much pleasure in gratefully acknowledging the help given bs 
Prof. L. S. Penrose and Mr. C. A. Stickland in the preparation of this paper, and 
by Dr. H. Fleischhacker in checking the consistency of my counts. 

My thanks are due to Dr. E. D. Taylor for permission to use the clinica 
material of the Colony. 
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ADDICTION UNDER THE MENTAL TREATMENT ACT, 
EIRE, 1945.* 


By H. J. Eustace, M.B., D.P.M., 
Medical Officer, Hampstead, Glasnevin, Dublin. 


Many writers on the subject of the treatment of addictions have suggested 
that for treatment to be efficacious, a period of detention legally enforced 
is necessary, and it is perhaps strange that a country which tends to regard 
personal failings and idiosyncrasies with a kindly eye has been probably the 
first to provide a method of enforcing it without recourse to a legal sentence. 

When the Irish Division was asked to suggest amendments to the Mental 
Treatment Act of 1945, one of its suggestions was that there should be incor- 
porated some method for the detention and treatment of addicts and also of 
sexual perverts. These were cunningly combined in the Act as addicts, and 
a clause inserted whereby they could be treated as temporary patients for a 
period of six months. 

In Eire a temporary patient is one who is suffering from mental illness 
and who is unfit to be a voluntary patient, and requires for his recovery not 
more than six months’ suitable treatment. We are not complicated by the 
patient’s ability to express volition, but it means that a patient entering a 
mental hospital is very rarely certified as a person of unsound mind in the first 
place. This definition of a temporary patient allowed a subdivision to 
be inserted dealing with the individuals who were not said to be suffering 
from mental illness, but merely classified as addicts, and believed to require 
for their recovery at least six months’ preventive and curative treatment. 

The definition of an addict caused considerable difficulty. Our politicians 
are irrevocably wedded to the Oxford Dictionary, generally with considerable 
success, but this time it was of no assistance, and for the purpose of the Act an 
“addict ’’ was defined as a person who (a) by reason of his addiction to drugs 
or intoxicants is either dangerous to himself or others, or incapable of mana- 
ging himself or his affairs, or of ordinary proper conduct, or (b) by reason of his 
addiction to drugs, intoxicants or perverted conduct is in serious danger of 
mental disorder. 

It therefore means that at the request of a relative, backed up by the 
recommendation of one or two medical practitioners and an order by the 
Medical Superintendent of the receiving mental hospital, an individual can be 
detained for a period of six months in an authorized institution. 

There are some points to comment on in the definition of an addict which 
cause the recommending doctors trouble: (1) Is he an ‘addict in the dictionary 


* A paper read at the Spring Meeting of the Royal Medico-Psvchological Association held 
at Dublin, 12-13 May, 1948. 
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sense ? - The confabulation of the patient is at times exceeded by the con- 
fabulation of the relatives. The consultant probably has no evidence of 
addiction in the sense of repeated lapses from grace, and has to rely on hearsay 
evidence and the present circumstances to act as a guide. Personally I fee! 
that the evidence of the family should not be unsupported. (2) Ordinary 
proper conduct is in itself difficult to establish. What is the criterion ? ‘‘Autres 
temps, autres moeurs.” There is the household where both partners drink to 
excess—as recently I was met by a wife who had two black eyes, and who had 
retaliated with the proverbial rolling-pin on the husband’s skull, with a request 
to remove the husband as dangerous. On inquiry it appeared that the cause 
of the dispute was the ownership of the last half-glass in the bottom of the 
bottle. (3) ‘‘ Serious danger of mental disorder ’’ can only be a matter of 
opinion, obvious in serious cases, but more apparent to relatives than physi- 
cians in others. 

On the whole, from the medical point of view the definition has worked 
well in that it allows the removal of a patient who is unwilling or incapabk 
of being a voluntary patient, and yet has not reached the stage ot being identified 
as suffering from mental illness, and these definitions have proved to be 
stumbling-blocks to the litigiously-minded, and a safeguard to the detaining 
hospitals. 

We have now had some 15 months’ experience of the Act, and during that 
time LAT persons have been detained as temporary patients and addicts. 
Eight of them were drug addicts, and 133 alcohol addicts. Apparently no 
person was detained under this section as a case of perverted conduct. Nearly 
two-thirds of these persons were detained in private institutions as distinct 
from district mental hospitals. 75 of these 141 persons have been discharged 
after treatment, 41 as recovered, but 12 were known to have relapsed in a 
short time; 28 as improved, 5 as not improved, and x died. This suggests 
that there was some improvement in 57. 

A survey in five or ten years’ time will be more valuable, but so far there 
are some factors which have become evident. It is obviously a useful and 
helpful measure in cases where personality changes have not taken place. 
but too often the recommendation for treatment has come too late, and the 
patient, having recovered from his acute alcoholism, is resentful of his detention, 
unco-operative, a disturbing and disgruntled member of the hospital community, 
and two such individuals in a ward will make life very unpleasant for the 
staff as well as upsetting to others. 

Treatment of the underlying psychopathic state is difficult, and in faci 
the six months tend to be a breathing space for harassed relatives to recon- 
stitute home and finances, the hospital meanwhile taking the harassing 
Whether repeated implementation of the Act in individual cases will have a 
more beneficial result remains to be seen. To my mind the most helpful aid 
to rehabilitation has been the active co-operation of Alcoholics Anonymous 
and we are fortunate in Dublin in having an extremely energetic and active 
branch whose group therapy has been very successful even in paranoid cases 
If the patient co-operates in treatment it is generally possible to discharge 
him before the six months’ period is completed, though the Act suggests he 
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should be detained for the full time, but in many cases it is helpful to the 
co-operative patient to feel he is on a voluntary footing. I would like to have 
been able to compare the figures of voluntary patients seeking treatment for 
addictions with these legally detained persons, but the figures were not available. 
In my own experience they very largely exceed the temporary patients and are 
usually more satisfactory to treat. 
We have not yet had an opportunity of testing this section of the Act in 

the law courts, but legal opinion from the highest sources assures me that 
the section is unconstitutional and dangerous. It would appear that it permits 
of possible abuse where the relatives can so mislead the recommending doctors 
that injustice is done to the patient, so that an unwanted or inconvenient 
relative is removed while perhaps some financial or property readjustment is 
made in his absence. There do not appear to be adequate safeguards in the 
Act which can be immediately called on to protect the individual. It is 
difficult if not impossible for a medical superintendent to investigate the full 
history of the case before admission, and when the patient has recovered from 
his acute stage and finds himself in a mental hospital, it takes some time for 
such safeguards as the Act provides to be called into play. These safeguards 
are that the patient may write to the Minister demanding an enquiry, or any 
person may apply to the Minister for an order for the examination by two 
registered medical practitioners approved by the Minister to examine the 
patient. To the legal mind it is unsatisfactory that an addict, no matter at what 
Stage, should be deprived of his liberty without very full enquiry, and they do 
not think that enquiry should be solely medical. While the medical attitude 
is that the doctor is trying to rehabilitate the patient in a quiet manner, the 
legal view is bound up with the old dread of the stigma of having one’s liberty 
curtailed—this time not by the law, but by the physician. 

A further difficulty lies in the fact that for most of the time the patient is 
under treatment his mental capabilities are normal and he must be regarded 
as a sane man, and this is more obvious and much quicker than a man recovering 
from a psychotic episode, but the treatment is more protracted. We meet 
bere the case of the business man capable—at any rate to the lay mind—of 
“carrying on his business, but prevented from doing so by medical treatment. 
| You may feel that these objections hold in any certified case, or temporary 
‘patient, but with them there is or has been more obvious and usually longer 
“mental derangement, and the reasons for hospitalization are more urgent. 
* Solution of the legal difficulties might be found in defining addicts as 
persons of unsound mind, as in fact usually they are at some stage of their 
“illness, in which case they could be regarded as ordinary temporary patients. 
“It has been suggested that before anyone is labelled as an addict, full inquiry 
‘should be made before the district justice in camera. This would appear to be 
“unnecessarily cumbersome and often time-expending, and it would obstruct 
“what the whole Act has successfully achieved—the recognition of mental 
* llness as a medical fact and suitable for medical rather than legal treatment. 
Nevertheless as the Act stands at present it is imprudent for the recommending 
*Joctors to label an individual as an addict unless they have very good evidence 
‘to go on, and it is certainly insufficient to have unsupported evidence. 

* xcv. 45 
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RE-TESTING of the same individuals is a measure of the reliability of a tes. 
a high correlation indicating that the results are consistent. Wechsler foun: 
the correlation for his test was -94---o13 for 32 children aged 1ro—13 vex: 
re-tested from one month to one year later, and -94+-or8 for 20 adults age! 
20-34 years re-tested after the same intervals of time. These figures indicat: | 
that the test itself is reliable. 

In the present investigation the Verbal form of the Wechsler-Bellevue te 
has been given on more than one occasion to 262 defectives of both sexes, th: 
re-tests being performed from 6 to 18 months after the previous test. Dol: 
Social Maturity Test has been used for determining the Social Age. At tt: 
Colony, at which the investigation was carried out, a series of defectives was 
being actively treated for mental deficiency by means of an oral preparation. 
This series has been omitted when appropriate from these comparisons. 


RE-TEsT oF I.Q. 


Table I shows the variations found on re-test of the same subjects, pais 
of results being compared. 


TABLE I.—Variations in I.Qs. on one Re-test of Same Subjects Six Months 
or More after Previous Tests. (Percentages in brackets.) 


Higher. Stationary. Lower. Totals. 
Male ; .  II4 e 63 ‘ 78 : 255 
Female : e : 74 ; 20 e 46 . 140 
Totals ; : . 188 (478) 83 (21-0) 124 (31-4) 395 


The number of re-tests on two occasions was 138 (see Table II). Tables! 
and II show that more cases showed rises of I.Q. on re-test than falls « 
stationary states. If all re-tests showing a rise in Table II are combine 
a total of 110 (798%) is obtained, whereas all re-tests showing a fall numbe | 
only 78 (56:6%), and those showing adjacent tests without change Seed 
47 (341%). 

The rise of I.Q. is the reverse of that found when children are re-tested bi 
means of tests of the Binet-Simon type. With this type the LO falls, as tte 
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TABLE II.—Showing Higher, Higher and Lower (H + L), Higher and Stationary 
(H + S), Stationary, Stationary and Lower (S + L), and Lower I.Qs. on 
Two Re-tests. Mixed results (e.g. S + L) are not given in correct order. 


Higher. H + L. H + S. Stationary. SLL Lower. 
Male - I6 . 45 . 2 . 7 e 7 : 5 
Female . A “Ie I I 3 5 
Totals . 23: . 58 . 29 8 10 . Io 


mental age increases less rapidly than the chronological age, this difference 
being particularly marked in mental defectives (Wechsler). Kuhlman, who 
re-tested 639 feeble-minded cases over ro years, found that the I.Qs. decreased 
svstematically with age, being most marked in cases with I.Qs. of 40 or more. 


RE-TEST OF SOCIAL AGE. 


Variations in behaviour as recorded by Social Age are of interest (see 
Tables III and IV). 


TABLE III.—Variations in S.A. on one Re-test of Same Subjects, Six Months or 
More after the Previous Test. 
Higher. Stationary. Lower. Total. 


204 (44:8) 95 (20-8) 157 (34:4) 456 


TaBLE IV.—Variations in S.A. on Re-test on Two Occasions of Same Subjects, 
Six or More Months after Previous Test. Mixed results not shown in 
correct order. 


Higher. H + L. H+ S. Stationary. S +L. Lower. 
Male . 28 . 65 +. 35 4 15 i 7 
Female . 2. a “TZ a D 2 . 10 e 3 
Totals . 30 . 78 . 43 6 25 , IO 


A comparison of Tables I and III shows that the proportions of all variations 
on one re-test of the Wechsler and the S.A. are very similar and can be regarded 
as identical, When Table IV is treated in the same manner as Table II, a 
total of 151 (78-7%) rises of S.A. is obtained. The re-tests showing a fall 
number 113 (58-9%), and those showing adjacent tests without change number 
74 (38:-5%). These comparisons of S.A. and IO. show that the proportion 

_ of changes on re-test are practically identical, and suggest that the I.Q. and the 
_ S.A. vary with each other in the same subjects. This is, however, not the case. 
| From Tables V and VI, it can be seen that, for instance, with 147 rises of IO 
only 46:2% of S.As. on the same subjects showed a rise. Similarly, on 22 
Subjects re-tested twice, for two consecutive rises of LO these individuals 
showed only o (40-8%) rises of S.A. Therefore, behaviour does not necessarily 
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vary with variations of I.Q. in the same subject, although in a series there i: 
a strong tendency for behaviour to improve with rise of I.Q. 


TABLE V.—Vartations on Re-testing on Same Subjects. 


Variations S.A. 


. Totals. eed 
in 1.Q. Rise. Stationary. Fall. 
Rise. . 147 Do (46-2) 26 (17:7) 52 (35-38) 
Stationary . 55 i I7 (30:9) 17 (30:9) 21 (38-2) 
Fall . : III : 46 (41-4) 24 (21-6) AT (36-9) 


` 


TABLE VI.. Variations on Re-testing the Same Subjects Twice. Steady = 
Same Type of Change on Two Adjacent Testings. 
Variations Totals SE 
in 1.Q. Rise. Stationary. Fall. Variable. 
Steady rise . , 22 . 9 (408) 2(g11) 6 (27-3) 5§ (22-7) 
Steady stationary . 4 . 1(25:0) 1 (25:0) I (25:0) 1 (25-0) 
Steady fall . . I3 . 6 (46:2) 0 (0) 5 (38:5) 2 (15-4) 


CHRONOLOGICAL AGE. 


The rises of I.Q. shown on one re-test might occur during development. 
and be present in the defectives of a younger age only (see Table VII). 


TABLE VII.—Vartations of I.Q. on Re-test arranged according to Ages of 
Testees (Male and Female). 


Chr. age-groups Total tests Rise Stationary Fall 


in years. compared. 
I0- ©. 96  . 50 (52:0) I2 (12:5) A4 (35:4) 
20- «©. 163. 76 (466)  39(239) 48 (29:4) 
30- ; , 83  . At (495) 13 (15:7) 29 (35:0) 
40- e í 27 : 17 (63:0) I0 (38-0) o 
50— ‘ II : 7 (63-6) 4 (36-4) d 


The table shows that the proportion of rises did not decrease with chronc- 
logical age, nor did the proportion of falls increase with this age. 


EPILEPSY. 


Amongst the series of cases, 25 epileptics were included. A total of 84 tests 
were performed on these cases (Table VIII). This table shows that the 
epileptics, all of whom were receiving medicinal treatment, if required, for thei 
epilepsy, did not show a lower proportion of rises of LO or S.As. and a highe: 
proportion of falls of LO or S.A. than did the cases of the whole series. 


TABLE VIII.—Variations in I.Q. and S.A. on one Re-test on 25 Epsleptics. 
Higher. Stationary. Lower. Totals. 
LO. - + 22 (536) = 5, (12-4) 14 (34:2) - 4 
S.A. - +» 17 (396) 9(209) 17(396) - 43 


f 
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The absence of deterioration in these epileptics is in accordance with the 
findings of Barnes and Fetterman, who found, on the whole, no Binet TO. 
deterioration in 35 epileptics over ro years. On the other hand, Rubisoff 
found that 66 epileptics showed an average drop of four points of LO. Binet 
in from 1 to 11 years, and Arieff and Yacorzynski reported an average fall of 
6 points of Binet LO in 27 cases. Collins found deterioration in 65 epileptics 
out of 106 over a period of 12 years. 


EXTENT OF VARIATIONS. 


The extent of the variations in the I.Q. of the series is shown in Table IX. 
The table shows that of 186 rises of TO, 75 (42:5%) were greater than 5 units 
of I.Q., and of 129 decreases of LO. 41 (31-89%) were of more than 5 units. 
- The numbers of re-tests of S.A. which gave a variation of more than 5 years 
were 145 (77:2%) of 188 increases, and 98 (71-59%) of 137 decreases. The degree 
of large numbers of variations is, therefore, considerable. If the smaller 
variations were due solely to chance fluctuations, the ratio of rises to falls 
would be equal. This is not so. 


LEARNING. 


The increases in the I.Q. results have now been shown not to be due to sex 
or chronological age. It is possible that they are due to an increase in know- 
ledge, or an increase in the powers of the subjects. The defectives are known 
to have asked each other the answers to questions at which they had failed, 
so the possibility exists that the higher I.Qs. are due to this factor. Never- 
- theless, as no retest was given at a shorter period than six months after the 
. previous test, and some were given as much as 18 months later, the subjects 
must have been able to retain their knowledge so acquired for many months. 

Many subjects were given Wechsler’s Vocabulary Test at the time of their 
estimation of their I.Q. for the computation of which the vocabulary results 
are not used. | 


TABLE IX.— Extent of Variations between Adjacent I.Qs. and S.As. 


S.A. Number of LO. Number of _ 
range. oe range. —————— 
(years). Rises. Falls. (years). @ Rises. Falls. 
I-5 - 53 39 ; I-5 III 88 
Kei , 39 27 i 6-10 a 32 

(ër d , +33 25 À II-15 16 6 
1-6-2:0 - 24 17 . 16-20 7 75 3 4 
2:1-25 , I8 II e 21-25 7 d 


2:6-3:0 © 125145 8 ob 
3°I-3'5 - 7 5 
3°6-4:0 e 2 o 
4°I-4°5 - 7 2 
4°6-11-2 3 3 
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The Digit Span test, which consists of the repetition of some number: 
forwards and of others backwards, is included in the calculations for the 10 

A comparison of the changes in re-tests of the vocabulary with the change 
in re-tests of the Digit Span sub-test will give an indication as to whether th 
rises in the LO. are due to long memory (learning) or due to increase in tl: 
powers of attention. 

Tables X and XI show that in the total series of each table re-test rer: 
gave no more rises than falls in the Digit Span. Consequently the mises « 
LO. are not due to an improvement in attention. If the rises are due t: 
learning, the Vocabulary Test would be expected to show more rises than fals 
This is the case, as shown by Tables XII and XIII. The percentages of ris 
do not vary with the Intelligence Quotient. The defectives are learning & 
chronological ages of from ro to 60 years, and at I.Q.s from 40 to 121. 


TABLE X.—Changes in Digit Span on One Re-test at Various Chronological 


Ages. 

Chr. ages. Rises. Stationary. Falls. Totals 
10-20 ; 22 (22:4) ; 4I ; 35 (35:8) gs 
21-30 . A2 (33-3) - 44 do (31-7) 126 
3I-40 ; 20 (32:3) e 17 ; 25 (40:2) ; 62 
41-50, «Tq (45-2) , D , 6 (19-3) 31 
51-60 4 (40-0) 3 5 : I (10-0) 10 
Totals 102 (31-2) . «118 . 107 (32-8) e “327 


TABLE XI.—Changes in Digit Span on One Re-test at Various I.Qs. ` 

LO, Rises. Stationary. Falls. Totak. 
40-50 : 7 (31-8) II e 4 (18-2) : 22 
51-60 e 29 (26-8) 55 : 24 (22-2) . Id 
61-70 . 38 (36-5) , 30 . 36 (34:5) . 104 
71-80 f 28 (38-9) I9- . 25 (34:8) © P 
81-90 . -~ (37°5) D, 9 (37:5) © 4 
QI-I2I . 6 (28-5) 7 : 8 (38-1) - a 


- Totals . 117 (33-3) . 128 , 06 (30:2) . 35! 


TABLE XII.—Changes in Vocabulary Test on One Re-test at Various 
Chronological Ages. 
Chr. ages. Rises. Stationary. Falls. Totals. 


I0-20 «45 (36-3) Aë  . = 21 (18-4) 114 
21-30, . 70 (47-2) 34 -> 44297) . $ 
31-40 ; 28 (38-9) : 24 ; 20 (27-8) ; 7? 
41-50. I9 (52-7) 7  . Io (278) 3 
51-60 =. 6 (60-0) 4 . o s W 


Totals . 168 (43:2) , 17 . 95 (25:0) . 3N 
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Table XII shows that the percentage of falling vocabulary scores is not 
increasing with advancing age. In fact, the percentage of rises increases after 
the age-group 31-40 years. This agrees with Roe and Shakow’s results. 
These authors found that vocabulary superiority increases with increasing age. 


TABLE XIII.—Changes in Vocabulary Test on One Re-test at Various I.Qs. 


1.Q. Rises. Stationary. Falls. Totals. 
40-50 ; II (50-0) : 9 f 2 (II-0) ; 22 
51-60 =. 5I (38:5) + 49 «+ 34 (25-4) 134 
61-70 «= 46 (43-3) 33 AEN 106 
71-80 ; 34 (50-0) : 17 : e (25-0) ; 68 
81—90 d I2 (44:5) : 9 ; 6 (22-2) 27 
QI-I2I . I3 (59:2) e 2 , 7 (31-8) 22 
Totals - 167 (44:2) , IIQ 93 (24:6) , 379 

CONCLUSIONS. 


These investigations show that the I.Q., as calculated by the Wechsler 
(Verbal) Scale, rises in more cases than it falls. These increases are not due 
to an excess of rises in the Digit Span sub-test, as the proportions of increases 
- and decreases in this test are equal. The increases are therefore due to an 
accumulation of rises in the remaining sub-tests. The Vocabulary Test shows 
more rises than falls (see Table XIV). 


TABLE XIV.—Percentage Changes on Re-test. 


Rises. Stationary. Falls. 
LO. ; ; 47-8 21:0 31:4 
Vocabúlary* . ; ; 437 ` 30-8 24:8 
Digit Spang . $ : 32:3 36:3 31-4 


* Summation of Tables XII and XIII, and of X and XI. 


The results indicate that a proportion of defectives, with I.Qs. from 40 
upwards, are able to acquire and retain new abstract knowledge up to and 
including the chronological age-group of 50—60 years. 

This property is not, however, an indication of good prognosis, as can be 
realized from the results of the Digit Span sub-test given above. In fact, 
Earl found that the outlook for high-grade defectives was better in those who 
scored higher on certain performance tests than on vocabulary and verbal 
absurdities tests, and worsé in those who scored in the reverse way. 

The increase of I.Q. at all chronological ages investigated is an argument 
for the continued education of the defective beyond the usual school-leaving 
age of 16 years. The suggestion is put forward that evening classes should be 


702 THE INTELLIGENCE QUOTIENT AND THE SOCIAL AGE. 


continued, certainly up to the age of 50 years, for all defectives who have pe: 
been shown to be further ineducable. 


My thanks are due to Dr. J. Lyons, Medical Superintendent at Horthar 
Colony, for permission to carry out investigations and to issue these results. 
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COMPARISON of different tests performed on the same individual is of value 
in showing whether tests purporting to be testing the same properties are, in 
fact, doing so, and also in determining whether certain psychological charac- 
teristics tend to occur concurrently in the same subjects. Previous work 
(Rudolf, 1948) has shown that the accumulation of general knowledge based 
on the environment and excluding school work, as shown by the I.Q. obtained 
by the use of Kent’s test, correlates highly with the I.Q. obtained by the 
use of the Stanford Revision of the Binet-Simon, the coefficient being + 0-7499 
+ 0-019. With a test of reasoning, Raven’s Progressive Matrices (Group), 
the correlation-coefficient of the Kent Test was less impressive, being + 0-2686 
+ 0-038. These results suggest that the accumulation of knowledge of the 
environment is not markedly dependent on, or connected with, the powers of 
reasoning. 

In these investigations the behaviour of the individual was not considered. 
Yet the external attitude towards one’s fellows is most frequently the charac- 
teristic by means of which people are judged. 


PRESENT INVESTIGATION. 


The present investigation compares behaviour with LO. The Wechsler 
Bellevue Test for Adults was used for the last and Doll’s Social Maturity Scale 
for the first. 


(1) Tests and Testers. 


Wechsler’s Verbal Test, which was the scale used, is a battery of five sub- 
tests, these dealing with information of a general and scholastic nature, with 
the comprehension of everyday matters, with arithmetic, with the repeating of - 
digits, and with the similarities of pairs of objects named. The results are 
recorded in terms of LO Mental ages cannot be calculated from the scores 
above the age of 15} years, this mental age corresponding to a score on the 
verbal scale of 46. 

Doll’s Social Maturity Scale gives a description of the subject’s behaviour 
as recorded by an observer. The maximum Social Age is 25 + years and a 
Social Quotient can be obtained by dividing the S.A. by the chronological age. 
In view of the difference of the maximum ages in the calculation of the S.Q. 
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and the I.Q., comparison of the two quotients is not strictly fair. In addition, 
a statement that an individual behaves like a child of a certain age is of more 
value than the statement that he behaves as does a person of one-half, one- 
quarter, etc., of his age. In this investigation, therefore, the Social Age, and 
not the Social Quotient, has been used. 

As behaviour alters as the outlook, training, etc., change, no tests have been 
used in this work if the time-interval between the obtaining of the I.Q. and the 
S.A. was greater than two months. A total of 1,519 tests was carried out on 
the same subjects. Of these, 1,076 are considered here, the remainder being 
unsuitable for comparison. 

The tests were performed by testers who were fully qualified nurses working 
in a mental deficiency colony. They were all trained in testing by one psy- 
chiatrist, so that the standard was approximately similar throughout. The 
training consisted of lectures dealing with intelligence and with the individual 
tests used. Practical work comprised testing each other and, finally, the test- 
ing of mental defectives under the supervision of the psychiatrist. 


(2) Subjects. 
The subjects investigated were mental defectives resident in a colony. They 


numbered 281 males and 247 females, and the chronological ages extended 
from Io to 57 years. | 


(3) Results. 


The results are shown in Table I, which shows that the majority of cases 
with I.Q.’s of from 40 to 50, showed S.A.’s of 4 to 8 years; from 50 to 60, of 
from 4 to 12 years; from 60 to 70, of from 6 to 14 years; from 70 to 8o, of 
from 8 to 18 years ` from 8o to go, of from 8 to 16 years. The cases with higher 
I.Q.’s are too few for rough inspection. 

The correlation-coefficient is significant, being + 0-93 + 0-043. 


` TABLE I.—Wechsler Verbal I.Q. and Doll’s S.A. on Same Subjects 
S.A. (in years). 


Wechsler SA, S.A. 
LO. 2— 4— 6— 8— 1r0— 12— 14— 16— 18— 20— 22—- 24— 
40— . 3 7 IO Bo ete Ga Gp es aa Ek as 23 
50-- 3 23 54 5I 23 7 O 2 163 
6o— . I 7 29 49 36 I3 7 2 .. I44 
70—. «2 2 8 23 38 I4 I4 I4 2 115 
8o—- . -- 4 4 9 9 9 8 3 6 52 
OO he a AES 2 8 2 3 2 ci I7 
LOO 8. we ae “a Be I 2 4 2 0 0 0 I IO 
IIo— . I I I. 3 
I20— . I 


7 43 05 137 117 48 37 25 8 o O I . 528 


The Social Maturity Test, being a scale of behaviour, is affected by physica! 
or emotional disabilities. Individuals may score low on the test as thev 
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cannot, owing to these hindrances, use their maximum intelligence. A score 
low in proportion to the I.Q. may be due to these factors. It may, however, 
be due to lack of encouragement and training and the table shows the approxi- 
mate maximum that can be expected at the different I.Q.’s. Table II has been 
constructed to show the S.A.’s that should be attained by all cases at the various 
I.Q.’s, providing physical and emotional disabilities are not present in sufficient 
degree to interfere with behaviour. 


TABLE II.—Soctal Ages that can be Attained at Varying I.Q.’s providing no 
Physical or Emotional Disability Acts as a Hindrance. 


1.Q. S.A. 
40— . 4-8 
50— : 6-12 
60— ; 8-16 
70— ; 10-18 
80— : 8-20 


The possibility must not be denied that, with further training, these S.A.’s 
can be exceeded. 


SUMMARY. 


I. Comparison of behaviour, as represented by Social Age and LO. (Wech- 
sler-Bellevue, Verbal) has heen made in 1,076 tests on 528 male and female 
defectives. 

2. The correlation-coefficient was -+ 0-93 + 0-043. 

3. A scale of Social Ages that should be obtained at I.Q.’s from 40-90 has 
been constructed. This scale is inapplicable if physical or emotional disabilities 
prevent the full use of the intelligence. 


_ My thanks are due to Dr. J. Lyons, Medical Superintendent at Hortham 
Colony, for permission to carry out investigations and to issue these results. 


REFERENCE. 
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PARANOID REACTION DURING THE PHASE OF RECOVERY FROY 
SUBARACHNOID HAEMORRHAGE. 


By MauRIcE SILVERMAN, M.B.Leeds, D.P.M.Eng. 
Capt., R.A.M.C.; Psychiatrist, The Military Hospital, Singapore. 


BRAIN and Strauss (1945) emphasize that a patient recovering from the 
immediate effects of rupture of a congenital intracranial aneurysm may show 
‘‘ some reduction of mental function, varying from impairment of memory and 
inability to concentrate to more serious disturbances.” They add, “The 
importance of these residual symptoms lies in the possibility that they ma 
lead to faulty diagnosis if the patient is first seen some time after the leakage 
which produced them.” In view of the significance of this eventuality, the 
following case is of relevant interest. I saw the patient for the first time when 
the paranoid features were already the most prominent clinical manifestations 
of the case. 


CASE HISTORY. 


The patient was an Indian medical practitioner, being a Bengali, aged 53. He 
was a Hindu, married, and had been resident in Malaya for the preceding twenty- 
two years. 

On 1 April, 1948, he was admitted to the General Hospital, Singapore, under 
the care of Prof. Ransome. His sole symptom was intense headache, referred to 
the occiput. There was a history of hypertension during the past four years, but 
there was nothing relevant in his family history. On examination no pyrexia was 
in evidence, the pulse was 76, and the respiratory rate was 24 per min. The pupils 
were small and equal, the reactions to light and accommodation being normal. 
The tendon reflexes and abdominal reflexes were present but sluggish, and the 
plantar responses were extensor. No loss of voluntary power was detected. The 
fundi showed mild bilateral papilloedema, the veins being congested and tortuous. 
compressing the arteries. The latter were narrow, and no exudates or haemorrhages 
were seen. The only positive signs in the cardiovascular system were an accen- 
tuated aortic second sound and a B.P. of 200/120. No abnormal signs were m 
evidence in the respiratory system orabdomen. Urinary examination was negative. 
Lumbar puncture showed a uniformly blood-stained fluid, which did not clot on 
standing. When the red cells settled, the supernatant fluid was xanthochromQ. 
The pressure was raised to 400mm. Some relief from the headache was experienced 
following the lumbar pucture and further alleviation of symptoms followed 
venesection (4 oz. withdrawn). The blood urea—taken on the day of admission— 
was 45 Mgm. per 100 c.c., and a specimen of blood taken on the same day showed 
a negative Kahn reaction. 

During the ensuing days the following points were noted : 

2 April, 1948: Mild fluctuating headache in the occiput. 

3 April, 1948 : Headache present throughout the day, being severe from noot. 
Nausea present. 

4 April, 1948: No headache. 

5 April: 1948: In the morning, excruciating headache. Later in the day. 
heaviness in the head only. Lumbar puncture shows a fluid stained a pale 
under a pressure of 400 mm. 

6 to 10 April, 1948: Heaviness of the head only. 
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11 April, 1948: First evidence of irritability, mild confusion, and lack of co- 
operation ; patient refusing lumbar puncture. 

12 April, 1948: Condition approximates to that of previous day, though L.P. 
successful. C.S.F. is pale yellow, under a pressure of 360 mm., diminishing to 
150 mm. in 30 secs atter the withdrawal of 7 c.c. C.S.F. 

13 and 14 April, 1948: Mild confusion continues. Slight pain at the back of 
the neck. 

15 April, 1948: Confusion more marked. Restless. Suspicious of the 
medical staff, refusing medicines and wishing to leave the ward. 

On 16 April, 1948, I was asked to see this patient. . He was an Indian of good 
average build. He was somewhat distraught, mildly confused, and much of his 
conversation was disconnected. However, there was no gross incoherence, and the 
basic logic of his speech was easily discernible. He was manifestly suspicious, and 
added that he was only speaking to me because Prof. Ransome had asked him to do 
so, emphasizing that he would never have conversed with me otherwise. Prof. 
Ransome was the only person in the hospital whom he trusted, and he resented all 
other medical men. He began reminiscing on his experiences since 1933, going into 
an excessive amount of detail about these, and though it was difficult to interrupt 
this flow of speech, the latter was not of the typical schizophrenic variety. When 
I attempted to intervene, he reacted immediately by saying that I was prejudiced 
against the Indians. ‘‘ I know it instinctively,” he said, repeating this phrase at 
frequent intervals. ‘‘ You are against the Indians. I am sorry. I am quite 
frank. You don’t like the Indians. You know it. That is why I refuse medicines 
from the doctors. That is why I don’t want to stay in the ward.” At this point 
he became melodramatic in his behaviour, speaking slowly and deliberately, with 
emphatic gesticulations. He became more resentful and guarded in his speech, 
reiterated his accusations against me, and finally refused to continue speaking in 
the absence of Prof. Ransome. When Prof. Ransome arrived, the patient continued 
to elaborate his paranoid ideas, talking profusely and incessantly, and, on occasions, 
becoming excited and agitated. ‘‘ You are against me,” he added. “I am sorry. 
I know it.” He was correctly orientated for time, place and person, knowing his 
length of stay in hospital, the locale of his practise, and being able to identify 
others around him. In reply to questioning, he said he had no worries and was 
happily married. No hallucinations were in evidence, but insight into his con- 
dition was poor. The affect varied with the thought content, the agitation and 
excitement increasing in intensity when the paranoid ideas were being expressed. 

Patient was discharged from hospital on the day following this interview, and 
placed under the care of his family. He continued to be restless, irritable and 
paranoid. On May 1, 1948, for example, it was noted that "He argues on every- 
thing.” 

On 9 May, 1948, he still had periods when he was “ irritable, talkative, and 
rambling in his speech.” 

However, his condition gradually subsided, and by 20 May, 1948, he was able 
to attend his surgery on a part-time basis. The restlessness and suspiciousness 
were no longer in evidence, and the only symptom was slight pain at the back of the 
head. Since then his progress has been well maintained, and further improvement 
has taken place. 

On 15 June, 1948 (i.e. the time of writing) his general practitioner informed me 
that when patient heard that I had inquired about his health, he requested the prac- 
titioner to apologize on his behalf for his ‘‘ rudeness ” when I had interviewed him. 
No paranoid ideas were present, and he was continuing to attend his surgery in the 
mornings. 


COMMENT 


Though this patient was a hypertensive subject, the paranoid reaction 
was limited to the period of recovery from the subarachnoid haemorrhage. It 
seems unlikely, therefore, that his psychological condition was merely a mani- 
festation of his hypertensive state. In the literature available here, it is noted 
that in the section on subarachnoid haemorrhage in the Text-book of Medicine 
edited by F. W. Price (1941), the only psychiatric conditions mentioned are 
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“periods of mental confusion and drowsiness.’’ No reference is made to tl 
possible occurrence of a paranoid reaction. Brain and Strauss (1945) observa 
a patient with maniacal attacks who had been certified insane. Thout 
Kinnier Wilson (1944) referred to euphoria and ‘‘ Witzelsucht,’’ the sole spect: 
psychiatric picture mentioned by him was the Korsakow syndrome. Thelattr 
has been discussed by Hall (1929) and recorded by Cubitt (1930). Goldfla: 
(1923) wrote: ‘‘In nearly all cases (of subarachnoid haemorrhage), at th 
height of the illness, certain psychic disturbances are observed, such as dr 
orientation as regards time, place, and persons.”’ 

On the prognosis of the psychiatric symptoms, Goldflam (1923) observed. 
“ It is good in subarachnoid haemorrhage, for the psychic disturbances dis- 
appear completely. It may be assumed that the emotional changes in thes 
cases are of a temporary nature, and that the alterations in the cortex brought 
about by the extravasations of blood are capable of complete regression. 
Kinnier Wilson (1944) supports this view. ‘‘ As a general rule,” he says, “al 
such mental disorders clear up in due course, leaving little or no trace behind 
The case described here would appear to agree with this prognostic generaliza- 
_tion. Though he was still excessively suspicious when it was decided to ds 
charge him from hospital, his further progress suggests that this procedure wa 
not unjustifiable. A month later his mental condition had returned to norma. 
The paranoid features had completely subsided, and insight was so good that 
he was apologizing for various statements made by him whilst in his paranoid 
state. 


SUMMARY. 


A case of ‘‘ spontaneous ” subarachnoid haemorrhage manifesting a pare 
noid reaction is described. The psychiatric symptoms were limited exclusively 
to the recovery phase of the intracranial catastrophe. 

The importance of these symptoms is emphasized from the standpoint d 
differential diagnosis. 

Reference is made to other psychiatric abnormalities which have bet 
recorded during the recovery phase of subarachnoidal haemorrhage, and tht 
good prognosis for the former noted in the literature is supported by the cae 
described. 

I am most indebted to Prof. G. A. Ransome, of the General Hospital. 
Singapore, for allowing me access to the case notes of this patient. My thanks 
are due to Brig. T. Young, O.B.E., D.M.S., Far East Land Forces, for permis 
sion to publish, and to Dr. M. Abraham for his assistance with some of the 
medical records. 3 
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PORENCEPHALY AND CEREBRAL ABSCESS SIMULATING 
INTERNAL HYDROCEPHALUS. 


By Brian H. Kırman, M.D., D.P.M. 
From the Fountain Hospital, Tooting, London, S.W. 17. 


[Received 30 December, 1948.] 


COURVILLE (1945) remarks that : ‘‘ It was almost a medical habit in England 
on the part of physicians with literary leanings in the first half of the nineteenth 
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century to write an essay on ‘ water on the brain’.’’ It was not, however, 
until the experimental work of Dandy (1917) was published that a dynamic 
and scientific approach to the problem became possible. To this day no 
generally effective and applicable method of treatment has been devised. This 
1s possibly due in part to the tendency to lump together a variety of conditions 
of different aetiology and pathology under the one heading. To emphasize 
this point it is perhaps useful to publish the following case, which clinically 
seemed to be one of simple hydrocephalus, but post-mortem examination of 
which showed that the symptoms had quite a different origin. 


CASE HISTORY. 


Born 19.x.41; illegitimate. Nothing significant in the family history on 
either side. There is a normal half brother ten years older than the patient. The 
mother tried to bring about an abortion, otherwise pregnancy and delivery were 
normal. The mother (a writer who had had several books published) was 33 at 
the birth of the patient. Enlargement of the head and backwardness were noticed 
shortly after birth. The child was admitted to hospital aged 14 months, and was 
then unable to stand, sit, or lift his head. He was blind from optic atrophy. The 
head circumference was 20} in., the length of the skull 6} in. and the breadth 53 in. 
Otherwise he appeared very well nourished and in good general health. He was 
classed as an idiot and diagnosed as a case of hydrocephalus. There was no 
improvement in his condition from his admission to the time of his death on 
23.viii.47. He never became able to play or to take any active interest in his 
surroundings. He had a major epileptic fitin 1946. On several occasions through- 
out his stay in hospital he had bouts of pyrexia reaching to 105 degrees. His 
death occurred at the end of one such bout. A lumbar puncture done on the day 
prior to death showed a normal cerebro-spinal fluid. All the febrile episodes were 
accompanied by vomiting and by drowsiness increasing in depth to coma at times. 
No cause for the pyrexia was found and the possibility of derangement of the heat 
regulating mechanism due to hydrocephalus was considered. 

At post-mortem examination there was an incipient broncho-pneumonia. The 
skull was very much thickened, measuring de in. at the thickest part, the vertex, 
and showing coral markings on the inner surface to the left of the vertex, the 
hypertrophied area also extended somewhat to the right of the mid-line (see photo- 
graph and X-ray films). The weight of the skull vault when removed was 14 oz. 
(Figs. r and 2). The meninges were firmly attached to this abnormal area and 
showed a ragged appearance when stripped (Fig. 3). The head as a whole was dis- 
proportionately large to the body and the skull was globular with a bulge forward 
over the eyes, which is usually regarded as characteristic of hydrocephalus (cf. 
A. F. Tredgold, 1947, “ The peculiar enlargement of the skull makes diagnosis 
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Fic. 1.—Photograph of cranial vault showing hairbrush marking corresponding to site of cerebral 


Note partial obliteration of sutures. 


abscess. 
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Fic. 2.—X -ray of cranial vault showing disturbance of normal bone arch 


to site of cerebral abscess. 
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Fic. 3.—Superior view of brain showing thickening of meninges over site of cerebral abscess 
and ragged appearance where detached from skull. 
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Fic. 4.—Inferior aspect of brain showing thickening of meninges, adhesions and openings to 
cavities on both sides. 
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Fic. 5.—Lateral aspect of brain showing large porencephalic cavity occupying almost the whole 
of the right hemisphere traversed by several fibrous cords. 


Fic. 6.—Section of bone from skull vault at site corresponding>to that of cerebral abscess. 
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easy.'’). The length was 7} in. and the breadth 6 in. The fontanelles were closed 
and the sutures had in places entirely disappeared. There were no Wormian bones. 
In general, the union between the individual bones was so effective that the cranium 
could be said to consist of one piece. 

Both sides of the brain (see Fig. 4) were distended and approximately equal in 
size. On the right there was little brain substance and the hemisphere which was 
filled with clear fluid showed a condition of porencephaly. On the left there was 
more brain substance and the cavity was filled with thick, yellow pus. On micro- 
scopy this pus showed degenerate polymorphonuclear leucocytes and diplococci. 
On culture pneumococci, staphylococci (aureus) and B. Friedlander were grown. 
It was assumed that this was a chronic pneumococcal abscess which had been 
responsible for the obscure pyrexia. 

A report from Dr. Turner McLardy, of the Maudsley Research Laboratory, 
states ` 

“ Brain weight: 1040 gm. 

“ In the left hemisphere the temporal pole was completely replaced by a smooth- 
walled cyst lined superficially by pia-mater. The whole of the white and grey 
matter of the frontal lobe except in the most mesial 1 cm. of its substance was 
replaced by a ragged-walled cavity. This cavity had no apparent connection with 
the temporal cyst or with the ventricular system. It was lined dorsally by thickened 
leptomeninges and dura mater, which contained a thick layer of sub-dural haema- 
toma. 

“ In the right hemisphere (see Fig. 5) the temporal lobe showed the same con- 
dition as on the left side, but here the superior and middle temporal gyri were 
also extensively involved and the defect formed part of a large single cavity which 
replaced also the whole of the parenchyma of the occipital lobe and of the dorsal 
half of the frontal and parietal lobes. This cavity was continuous with the entire 
length of the lateral ventricle and was covered dorsally by thickened leptomeninges. 
It was smooth-walled throughout and traversed by several fibrous cords, one of 
which corresponded in position to the posterior pillar of the fornix. There was 
no evidence of corpus striatum or thalamus in this hemisphere. In the left hemi- 
sphere the basal ganglia were not accessible to inspection. 

“ Hypothalamic structures, except for sclerosed remnants of the optic chiasma 
and nerves, were obscured by dense fibrosis. The arteries of the base appeared 
normal in consistency. The cranial nerves (other than first and second) appeared 
normal on the right, but the fifth and sixth could not be identified on the left. 
Midbrain, pons and medulla appeared normal. The right cerebellum was slightly 
smaller than normal. 

"There is no doubt that this is a widespread bilateral porencephalic process in 
the main, probably not of the schizencephalic type described by Yakovlev and 
Wadsworth. The cavity in the left hemisphere had probably been infected from 
the septic focus in scalp and skull.” 

Dr. M. K. Beattie, of the Central Pathological Laboratory, West Park, reports 
on the histology of the skull cap as follows : 

“ There is considerable dilatation of the Harvesian canals and marrow spaces 
which appear more variable in size and shape than normal. The lacunae also in 
parts are larger and more variable. The general pattern is more irregular and the 
inner compact layer of bone appears to be defective.” (See Fig. 6.) 


DISCUSSION. 


The inclusion of external and internal hydrocephalus under the same general 
head tends to obscure a proper appreciation of the subject. External hydro- 
cephalus is, of course, a purely static accumulation of fluid in those instances 
where there is loss or non-development of cerebral substance. Internal hydro- 
cephalus (including both communicating and non-communicating varieties 
which are clinically identical), on the other hand, is a dynamic and menacing 
phenomenon which is invariably fatal unless arrested. The case under dis- 
cussion presented clinically the features of the latter type. Study of the 
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cerebral anatomy was rendered more difficult by the great distension of the 
brain and the adhesions consequent on abscess formation, but if the poren- 
cephalic interpretation of the findings is correct then a diagnosis of non-com- 
municating hydrocephalus is out of the question since the essential feature cf 
porencephaly is that it is an inadequacy of the roofing-in process which nor- 
mally isolates the ventricular system from surface of the brain except for the 
foramina in the roof of the fourth ventricle. 

It should be pointed out, however, that Yakovlev in discussing this problem 
(1946) draws attention to the persistence of a thin membrane, sufficient in 
many cases to form a complete roof to the cavity, and to confine a hydrocephalic 
swelling which he ascribes merely to a disturbance of the hydrostatic Lalance 
due to the localized thinning of the cerebral wall. The persistence of a men- 
brane representing the attenuated cortex is also well described by Turnbull 
(1904). 

The state of the skull rules out also the diagnosis of a simple progressive 
type of internal hydrocephalus for in these cases the skull is excessively thinned 
and the individual bones widely separated where the lesion has developed 
before or shortly after birth, that is before union of the sutures. The great 
thickness of the skull was one of the outstanding features of this case and 
accounted for a considerable part of the clinical increase in the size of the head. 

Porencephaly is usually divided into ‘‘ true’’ and “ false’’ (Buzzard and 
Greenfield, 1921). The validity of this division is, however, open to doubt 
(Kinnier Wilson, 1940) since it is probable that some at least of the ‘‘ true ” 
cases are instances of malformations resulting from interference with the cir- 
culation of the brain during pregnancy (Marburg, Rezek and Marks, 1945'. 
just as the “ false ’’ cases are due to a similar disturbance in later life. As 
Dandy and Blackfan, referring to hydrocephalus, state, ‘‘ such sub-divisions 
do not clarify the pathogenesis, but serve to obscure it.” 

Yakovlev (1946) separates porencephalies into encephaloclastic types with 
a normal cerebral ‘‘ blue-print’’ and the schizencephalic type in which the 
“ blue-print ’’ was abnormal. 

Déjerine (1898), using the terms ‘‘ porencephaly ” and "" hydrocephalus " 
as interchangeable, makes a similar distinction, likewise based on a studv of 
cortico-thalamic connections. 

The origin of the cerebral abscess is obscure. The child developed a 
pyrexia of unknown origin soon after admission to hospital and continued to 
have similar bouts throughout its stay, that is for a period of nearly five vears. 
It seems highly probable that the abscess had been present for the whole of 
this time. This would account for the extreme thickening of the skull cap 
and for the chronic appearance of the meningeal adhesions. It is unlikely 
that the occipital pressure sores which developed only terminally could have 
been responsible for the infection, particularly inasmuch as the outer table 
of the occipital bone showed no abnormality. 

Griineberg (1947) lists a number of types of hydrocephalus in rodents, 
including four inherited varieties in mice which have a suggestive bearing on 
the human condition. Evidence of inheritance of recessive factors in humars 
is, however, not always easy to obtain and in the absence of such definite proof 
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undue emphasis should not be placed on the hereditary aspect. On the con- 
trary, the search for pre- and post-natal environmental factors should be inten- 
sified. This search will be more successful if the heterogeneous groups which 
are at present labelled hydrocephalus, porencephaly, etc., are subjected to more 
critical scrutiny and broken down into their component parts. This will 
enable the importance of pre-natal infections, of blood incompatibilities, of 
nutritional factors or even as in the present case, of unsuccessful attempts at 
abortion (cf. Penrose, 1933) to be more accurately assessed. 


SUMMARY. 


A case of porencephaly with cerebral abscess simulating congenital hydro- 
cephalus is described. There was bilateral porencephaly with a unilateral 
pneumococcal abscess which had probably been present from the first year of 
life, as indicated by recurrent bouts of unexplained fever. The division of 
porencephaly into true and false types is criticized and the importance of study 
of environmental factors in both porencephaly and hydrocephalus is emphasized. 
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Part II.—Reviews. 


CRITICAL REVIEW. 
THE FACTS AND METHODS OF CYBERNETICS. 


Cybernetics, or Control and Communication in the Animal and the Machine. 
By Prof. NORBERT WIENER. New York: John Wiley & Sons. London: 
Chapman & Hall. 1948. Pp. 194. 


Brain-like mechanisms are to-day being built with ever-increasing technical 
skill. Ten years ago they could hardly be said to exist, but the war urged the 
development of many new devices: of predictors which could carry out com- 
plicated calculations at high speed, of bomb-sights which would automatically 
correct themselves for transient disturbances, of searchlights which would 
automatically follow their target aeroplane through all manoeuvres, and other 
devices too numerous to mention. Many of them were kept secret, and some 
still are. But enough is known for us to be able to say to-day that machines 
have abilities not thought possible ten years ago, that the design of these 
machines rests now on exact principles, and that, in other words, anew branch 
of science has been created. 

The engineers who designed these machines have repeatedly appealed to 
the physiologists to explain how the brain achieves some of its results: if ycu 
will tell us how the brain does it, we will soon make a machine do it, is their 
reason. Their demand has not always been satisfied, but it persists, for thev 
know that they can learn from the physiologist. 

Can the physiologist afford to ignore the machines which are giving an ever 
more accurate imitation of what the cerebral cortex does? At first sight a 
network of copper wire with vacuum tubes may seem to have little relation to 
a network of nerve fibres with cell bodies, but the fact that both are networks 
provides a common property. The engineers have developed exact methods 
and fundamental principles relating the structure of a network to its behavioural 
properties. The application of these principles to the neural network cannot 
fail to be of interest, and may lead to new discoveries. 

Prof. Wiener’s book is assured of a welcome, for it is the first to attempt a 
correlation of the two sciences ` of the new mechanics and of cerebral phy- 
siology. He has been responsible for some of the significant advances on the 
mechanical side, and he has enjoyed prolonged professional contact with 
physiologists such as Rosenblueth and with psychiatrists such as McCulloch. 
He is therefore unusually well qualified to undertake such a survey. His 
professional bias towards a mathematical form of statement may lessen his 
number of readers, but adds to his precision. 

Although the subject is not yet widely known, interest in it has grown 
rapidly. A first Conference on Teleological Mechanisms (1948) was held in 
New York and aroused much discussion. A more recent conference at the 
Burden Neurological Institute on 7 May, 1949 (first introducing the subject 
specifically to Great Britain) showed that no less interest exists here. I propose, 
therefore, to review briefly the main facts of the new science. I will first out- 
line its origin in physics and mechanics, and will then describe its applications 
to cerebral physiology and psychiatry. Finally, I will comment more specif- 

cally on the book itself. 
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SYSTEMS WITH FEEDBACK. 


Cybernetics treats of the lines of communication which may be established 
between system and sytem, of the information which may be transmitted along 
them, of the control which each part thereby establishes over the other, and of 
the co-ordination which is thereby achieved. The word seems well chosen, 
for its origin is KuBeprnr_ys—a steersman. A Latin corruption is gubernator— 
a governor. And elementary cybernetic principles are excellently illustrated by 
the Watt’s governor and by the steering engine. 

The steering of a ship involves a circuit of actions. The position of the 
helm determines the action of the steering engines on the rudder. The position 
of the rudder determines the rate of turn of the ship. And its turn determines 
the helmsman’s action on the helm. There is, therefore, a circuit of actions, 
and this circuit gives the system unusual potentialities both for good and evil. 

The system has several properties typical of the mechanisms studied in 
cybernetics. First, it is abundantly supplied with free energy ; the pressure 
of a finger on the helm is so amplified by the steering engines that ten thousand 
tons of ship may be moved. The system is, in short, a servo-mechanism. 
Secondly, the system, whether the helmsman is living or automatic, is goal- 
seeking, for no matter how it may be turned from its course, the internal actions 
of the system will restore its direction. The system is thus self-correcting ; 
for the error is fed back into the mechanism to cause its own reduction. The 
reduction, however, depends on the stability of the system ; for if the actions 
of the various sub-systems are not properly related in amplitude and phase, the ` 
very action of the mechanism may cause vicious circles of effects to develop : 
the system, in correcting a small error, may cause a larger error in the opposite 
direction, and the successive corrections may cause swings of ever-increasing 
amplitude. If the error is to be reduced quickly, the system must be well- 
designed. 

The design of such systems is now well understood. As the system, to a 
first approximation, is dynamically linear, the differential equations of its 
movements may be solved by steady-state analysis. So if the output z is 
related to the input y by some relation z = F(p)v, the application of Nyquist’s 
criterion (1932) to F(p) will show whether the system is stable, and will show 
what components must be altered in what way if the stability is to be improved. - 

Such an analysis may first be conducted on the assumption that the steer- 
ing is controlled by an automatic helmsman: a device by which the deviation of 
the ship’s bearing from that of the gyro-compass initiates the corrective action. 
Such an automatic helmsman has well-defined properties which appear in F(p). 
But it has been found that the human helmsman, who performs exactly the 
same function in the system, has also fairly well-defined properties which can 
be specified in F(p). The work of Bates and Hick at Cambridge has provided 
data for such studies, and has shown the extent to which the human nervous 
system can be treated as a servo-mechanism. 

The Watt’s governor is similarly well known, for the principle was studied 
in 1868 by Clerk Maxwell. But the simple governor and steersman have 
been far exceeded in abilities by modern machines which are now able to perform 
tasks hitherto requiring a human operator. 

One class of such mechanisms, already referred to, is that of the goal-seeking, 
or self-correcting, machines. Such a machine is the radar-controlled search- 
light, which, emitting a beam of pulses and guided by the returning reflections, 
endlessly scans the sky if no aircraft are about, but which turns towards any 
reflecting object ; once illuminated, the aircraft is held in the beam, which 
follows it in spite of all manoeuvres. Although the components of searchlight 
and steering mechanism are very different, the principles of their operation 
are identical and are, in fact, identical with those operating all goal-seeking 
mechanisms. They may be stated in several technical forms, but the essential 
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features are that : the system must contain feedback ` it must be state-deter- 
mined, i.e. a knowledge of all its variables must be sufficient to determine its 
behaviour ; and the system must be stable. 

The importance of these principles, and of their associated techniques, 1s 
that the study of any particular system can use freely the techniques already 
perfected in the study of other systems. Thus Nyquist’s criterion was ongi- 
nally developed for the study of radio amplifiers. There it was perfected in 
mathematical rigour, was applied to multiple feedbacks, was generalized to 
apply to non-linear behaviour, and was related to the other tests of stability, 
such as Routh’s (1905). When later the designers of, say, the automatic 
searchlight used the same principles, the whole technique of Nyquist’s method 
was immediately available. Similarly, the Laplace transform, the Heaviside 
operator, the delta function, and other methods are also now applied to a 
range of problems far wider than the original. 

Present-day studies of such goal-seeking and self-correcting mechanisms 
go far beyond the simple forms mentioned so far. The theory of machines 
which work discontinuously, by impulses, is now well developed. Again, some 
machines have to use information which is contaminated with random distur- 
bance or ‘‘ noise.” Radar echoes from an aeroplane, for instance, come 
back irregularly distorted by propelleor rotation, by engine vibration and by 
change from yaw, roll and pitch. The mechanism must discriminate in this 
mixture so that the components due to aircraft travel are accepted and used, 
while those due to the other variations are ignored. The principles which must 
govern such a system are now well known (James et al., 1947) ; and the method 
for minimizing the disturbances caused by the noise has been EES with 
quantitative accuracy. 

Such self-correcting machines rely on their designer for their EE 
but a machine has now been built (Ashby, 1948) which, in a sense, designs 
itself. It is of the class of goal-seeking machines, but it has the peculiarity 
that if its internal wiring does not give it stability it will alter its own winng 
until stability is achieved. The principle it uses will probably enable vet 
further developments to occur, for the principle is of extremely wide applica- 
bility. 

These examples, brief though the description, may illustrate the range and 
development of the first branch of cybernetics—the relation of structure 
to goal-seeking behaviour. The relation is now well understood, and it can be 
stated that all the basic problems are solved, that the principles are firmly 
established, and that an extensive body of practice and technique is available 
for application to other branches of science. 


GESTALT RECOGNITION. 


Another branch of cybernetics deals with the properties a machine must 
have if it is to respond to a pattern, responding whenever this pattern appears, 
but not responding if the same elementary stimuli appear in a different pattern. 
In man it is the problem of the Gestalt. 

At first, psychologists tended to think that such an ability was exclusively 
human, or at least mammalian. But a more searching analysis has shown 
that the ability is not beyond the powers of pure mechanism. The first advance 
occurred when Pitts and McCulloch (1947) showed that the problem was to 


embody an invariant. If a dynamic system with variables x}, x3, . . . Ze is 
specified (Ashby, 1945) by equations— 

ax; d 

ap i Xe + Xn) =I, 2,. ..,n) 


so that its behaviour is specified by their integrals 
Xi = (Ra, Ka e e a‘ Bn G) (E51, 2, o a wn N) 
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where zi Za... *°, are the initial values, then the stimulus used to set it 
in motion will be specified by the initial states x°,, x°», . . En Or more 
briefly x°. Other sets of stimuli, different in detail but identical in Gestalt, 


ASTI, x°", . . will define a group of operators of which a typical one will be ©, 
defined by 

21 == Oy (¥%y, Xo, OR 
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To say that some variables 7 are not altered in their behaviour when stimulus 
x°’ is used instead of x° is to say that F; is an invariant of the operator ©. 
Consequently, any machine whose integrals are invariant for ® will show the 
required property of Gestalt-recognition. There is, therefore, no difficulty in 
theory. If the construction of such machines has been slow, the delay has been 
due partly to the previous uncertainty of aim, and partly to the mathematical 
difficulty of discovering suitable invariants. 

Nevertheless, the moment Pitts and McCulloch had recognized the true 
nature of the problem, a comparatively elementary application of the theory 
of groups was sufficient to suggest one possible solution. One of the simplest 
invariants of a group is the sum of its transforms, and using this fact, they 
described a mechanism, simple in principle, which could achieve Gestalt-recog- 
nition. Another possible method is to convert the behaviour of the system 
into the fluctuations of a single variable—to convert the spatial distribution 
into a temporal distribution—for it. is well known that the functions F; form a 
one-parameter group and are therefore independent of any particular initial 
time. 


COMPUTING MACHINES. 


The final branch of cybernetics to be described here deals with computing 
machines. I refer not to the slide rule and the desk machine, for in them the 
transmission of information from part to part is trivial. I refer to the big 
modern electronic computing machines with five or ten thousand vacuum tubes, 
divided into many sub-systems which work in some independence, but which 
co-operate to construct the final answer. The designing and perfection of 
such machines have contributed much to cybernetics ; for in them the pro- 
blems of control and of communication have forced the development of an 
advanced technique. A full description of these giants would be out of place 
in this review, so I shall notice only those features of immediate interest. 

A first feature is that the more modern of them are arranged so that each 
part works only in the two degrees of “all” or “ nothing.” So the message 
which part sends to part is a train of impulses. Each impulse is identical with 
every other impulse, so the messages differ only in the temporal distributions of 
theimpulses. Earlier machines used variables which could change continuously 
over a range of values. But experience has shown that the restriction to a 
simple alternative gives an improved accuracy and reliability. The significance 
of this observation will be referred to later. 

Another feature is that they are given considerable internal freedom of 
action. Forinstance, if along programme of calculation is to be carried through, 
divisions will be required from time to time. It has been found advantageous 
to construct a few sub-systems specially adapted to division, and to leave them 
free for any other part which requires a division. The part requiring it hunts 
for an unemployed divider, sends it the numbers, receives back the quotient, 
and then disconnects from it, leaving it ready for use by any other part. This 
is only one of its freedoms. The bigger the machine, the more is the internal 
management of the computing process decided by the machine according 
to the internal conditions of the moment. 


720 CRITICAL REVIEW. [Jus 


A third feature is that they must have ‘‘ memory ” : they must have scr: 
way of retaining the results of part of the computation, ready to join oti: 
parts of the computation when they, too, are ready. The retention of exter- 
sive numerical material, and of complicated but temporary instructions, play: : 
large and important part in the whole process. 

The introduction of freedom and of memory, though it confers great ne 
powers on the machine, also confers possibilities for error not seen in simț: 
machines. Thus, by some peculiarity in a particular computation, by soz: 
slight defect, or by some coincidence of action, the machine may develop : 
functional peculiarity which is regenerative and self-aggravating. A circu: 
process may arise which contains within itself factors intensifying the circu: 
process. Thus, a part a might send to a part B the instruction ‘‘ Copy wiz: 
I am doing ” at the very moment that B was connected to send a message to: ; 
B would then send a the message ‘‘ Copy what I am doing ” ; so a would t 
transmit it to B; and the process, once started, would be regenerative. Tl 
two parts would be locked functionally, and would form a circuit around wh 
the message would circulate at top speed. A large machine, then, can deve; 
what might be called a ‘‘ functional” disorder ; for the machine, thou: 
structurally normal, can develop a mode of behaviour which spoils its nom: 
activities. 

Such a disorder has three main effects. The first is that the parts utile 
by the abnormal process are no longer available for normal activity; ti 
capacity of the machine is lowered. More serious is the fact that any oth: 
part which makes contact with the affected-parts will receive from them Aug 
mal and distorted messages which will distort the activities of the other pat 
The abnormal circuits, in other words, will upset the normal every time Us 
latter make contact with them. Worst of all, however, such abnormal circuit: 
highly active in a disordered way, tend to bring more and more of the rema 
ing parts into their own disordered activities, until every part of the machr: 
may be drawn in. When this happens, the activities of the machine are total! 
disorganized, and the results of the ‘‘ calculations ” are mere nonsense. 

The study of such functional abnormalities is one of the branches of ole: 
netics ; with it I complete the survey. 


e 


APPLICATIONS TO PSYCHIATRY. 


Can cybernetics be of use to psychiatry ? I think it can, particular « 
to psychiatry we add the related sciences of neuro-physiology and psycholog- 
so I shall now outline what I believe to be the most promising application. 

Perhaps the highest and most chracteristic of the nervous functions is th 
of integration. In this process the activities of diverse parts of the ner 
system must be so matched that the parts act in unity toa common end. Thè 
who study such a process can hardly ignore a science whose methods, #! 
said earlier, throw light on the means by which part and part may h 
brought into communication, on the information which may be transmit 
between them, on the control which part may exert on part, and on the © 
ordination which is thereby achieved. Thus, as mentioned earlier, it has eg 
shown that the transmission of information by discrete pulses is fundamenta” 
more efficient than any other method. Is it surprising that the brain—' 
oldest of all communicating systems—should have arrived at the same metho 
The ‘‘ all or nothing ” property of the axis-cvlinder assumes a new sen" 
when we know that any other form would be less efficient. : 

Such information is said to be “ pulsed,” like radar, and well tried meth" 
are available for its treatment (e.g. James ef al., 1947). For example, w?” 
such pulses arrive at the end-organ or synapse they accumulate to build dÉ 
CES Under the name of ""cdampnng"" such processes are well underst 
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in radar ; hardly more than a change of name is needed for the whole of this 
knowledge to be applicable to the synaptic events in the nervous system. The 
application may well prove fruitful. We shall know soon, for the application 
cannot be long delayed. 

At the next level of complexity above the synaptic, the activities of the 
nerve cells reach the effectors, and thereby act on the external world. At this 
level the application of cybernetics is likely to be of far-reaching importance. 
For it treats these actions, not as disappearing into a void, but as causing a 
definite reaction from that environment. It treats, in other words, of the inter- 
action between organism and environment. And it treats them by methods 
which rest not on the metaphysical concepts of purpose, instinct and libido, 
but on the ‘physical concepts of structure, energy, and dynamics. 

The elementary principles of such interaction are shown most clearly at 
the level of homeostatic regulation. Since Cannon’s pioneer work it has 
become increasingly evident that the homeostatic mechanisms are all in dynamic 
equilibrium. All have feedback, which is invariably found to be negative. 
Nor is this surprising ; positive feedback causes a destructive instability, and 
mutations causing such instability have been eliminated long ago by natural 
selection. 

A considerable extension of this application occurred when Ashby in 1940, 
and Rosenblueth, Wiener and Bigelow independently in 1943, observed that 
all externally directed behaviour, if it is to be adaptive and not self-destructive, 
must act homeostatically and must therefore be subject to the laws of equili- 
- brium. Their views rather outlined future research than solved immediate 
problems ; but the directions for the advance have been made clear. Progress 
can be made by studying the interaction between organism and environment 
not only when the environment has some exact form, but also when it is defined 
only statistically—when only its probable properties are known. To such an 
environment the organism must react, not in accordance with a rigid rule, but 
in accordance with its more probable features. Such an environment, for 
instance, occurs in the experiment on the conditioned reflex ; the dog can react 
only to what will probably happen ; for it does not and cannot know what will 
infact happen. The dog thus has to react not to the exact but to the statistical 
properties of its environment. Prof. Wiener has himself contributed to our 
knowledge of how such a system should behave if it is to act with maximal 
efficiency. The technique and methods developed for the statistical mechanics 
of predictors should here find a ready application. 

In the proper adaptation of organism to environment, an important part 
is played by the organism’s sensory equipment. I referred above to the 
fact that the main principles for Gestalt-recognition are now known. But 
it should not be overlooked that the formation of concepts at the abstract 
level has much in common with Gestalt-recognition at the sensory. Thus, not 
only can a “‘ circle ” be recognized in a variety of positions, sizes and colours, 
but ‘‘ asymmetry ’’ can be recognized in a variety of shapes; and “ equi- 
valence ” can be recognized in a variety of propositions. I+ is not impossible 
that these higher Gestalt recognitions may use physical mechanisms similar to 
those used at the sensory level. The possibility is at the moment under 
experimental investigation (Walter and Walter, 1949). The results can hardly 
fail to be of interest. 

Not only the sensory but the motor apparatus can be studied by cybernetic 
methods ; for the motor cortex, in its attempts to control the limbs, has to 
overcome difficulties some of which have not been properly appreciated in the 
past by neurologists. Out of many possible examples one may be selected. 
Engineers who designed the helm and steering engine discovered, both 
practically and mathematically (MacColl, 1945) that the chain of controls 
cannot be made stable by a single feedback, but an extra feedback must be 
included at one or more intermediate states if the helmsman is to have effective 
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control of his ship. Exactly the same principle applies when the mote: 
cortex tries to control the hand. For just as the helmsman exerts his contre. 
not directly but through successive mechanisms, each of which controls the 
next, so does the motor cortex exert its control through several joints—shoulder 
elbow, wrist—each of which determines the position of the next. We cat 
predict,therefore, that the motor control of the hand must have feedback at 
each stage ; for in no other way can the arm be prevented from contortinz 
at each attempted movement. 

The nature of motor co-ordination will probably be much better understocd 
when the new techniques have been more thoroughly applied. But even now 
it is clear that when, say, I stretch out my hand to grasp a pencil the mechanism 
at work must be arranged as in the diagram: 


centre 


Position 
of pencil 


| 
| 
Higher 


A 
Position 
of hand 

There is a circuit A with feedback. The higher centre acts so as to make 
the sub-system A goal-seeking for the state at which the distance between 
hand and pencil is zero. The activity in A is proportional to the ‘‘ error,” that 
is, to the amount by which the pencil is not yet reached, to the difference between 
the two representations of position in the sensory cortex. It will be noticed 


that the higher centre determines only the goal of the sub-system a: the 
details are left to be determined by a itself. The actual mechanism will, of 


course, be very much more complex ` but its basic plan must be of this form ; 
enough is known to-day to make this much certain. 

Since the sub-system A is dynamic, it must be stable or it cannot function 
properly. Now it is a property of all dynamic systems, living or dead, that 
in changing from stable to unstable they tend to go through a stage of oscil- 
lation. Oscillation is a sign of approaching instability. (The reason is simple. 
The movement is compounded of terms like ei, where ¢ is the time and a 
constant and complex. If a is negative, the motion diminishes and the system 
is stable. If a is positive, the motion increases without limit and the system 
is unstable. But if a is near zero, the imaginary part becomes appreciable anc 
the quantity becomes ei, where 1 = 4/— 1, and this equals cos bt + ¢ sin X. 
which means that the motion is oscillatory.) We may therefore predict that 
if A is badly designed or diseased, it will, when brought into action, produce 
not the normal smooth movement, but an oscillation. The fact that tremor 
is common in disorders of movement is immediately intelligible in cybernetics, 
for exactly the same phenomenon, for exactly the same reasons, occurs in steer- 
ing engines, in automatic searchlights, and in all similar mechanisms with 
feedback. 

But these applications are distant from psychiatry. Are there any closer 
applications ? 
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It must be confessed that the application of cybernetics to psychiatry lies 
_ rather in the future than the past. Nevertheless, there are certain relationships 
which may be of interest. 

I mentioned earlier that the big computing machines, having some freedom 
and many memories, can get into peculiar states not to be cured by the simple 
replacement of a broken part or a blown tube. Faced with these complex and 
subtle disorders, the engineers sometimes sought the help of the psychiatrist, 
for they felt he might have some understanding of these peculiar, almost supra- 
mechanical disorders. The success of the advice given has not been recorded, 
but the engineers have worked out their own methods of treatment, and they 
will be briefly described. 

A first method is simply to switch the whole machine off and start again. 
On their second run, many of the components will start from positions not 
the same as on their first ; and some trifling coincidence which before led to 
trouble may not occur again. The withdrawal of the power means that any 
abnormal cyclical process will be stopped; and when the machine is re- 
started the parts may be swept into normal activity before they have time to 
re-establish their self-aggravating process. Whether this simple method of 
treatment bears any relation to that of sedation and continuous narcosis has 
yet to be discovered. 

A second method is to switch out some abnormal part in the hope that 
what is left will be adequate for the task. If the task is simple and speed 
unimportant, a large proportion of the equipment can be removed without 
rendering the machine useless. The complete removal of the perniciously 
active part may enable the rest to act more efficiently. Whether such a 
sacrifice of the abnormal in order to use the normal portion is similar to the 
events at lobotomy is, of course, an open question. 

Sometimes an engineer with a thorough practical and theoretical under- 
standing of his machine may be able, when it develops an abnormality of 
function, to diagnose where in its depths the abnormal circuit must lie. Using 
his knowledge he may be able to throw in an exactly devised signal which he 
knows will be switched to precisely that abnormal circuit, and which will affect 
it in just the way he wants. His aim is to disrupt the abnormal circuit so that 
the parts can be linked into normal activities. Such a treatment can sometimes 
be achieved while the machine is actually engaged on its task. It demands, 
of course, an exact knowledge of the normal behaviour of the machine and an 
exact formation of the appropriate signal. Whether such a treatment can be 
compared to psychotherapy is, again, an open question. 

The final method used by the engineers, essentially practical, and successful 
in a surprising proportion of cases, is to give the abnormal part of the machine 
a bang. A slightly defective contact, or an illegitimate contact due to dust, is 
often corrected and normal function restored. A similar method, often suc- 
cessful, is to use not a mechanical but an electrical shock; the whole 
_ machine is subjected to a brief but maximal electrical impulse. Since these 
large machines are mostly self-correcting, the direct effect of the electric shock 
is soon removed, but it is often found that after the shock the abnormal process 
has disappeared. In these machines the explanation can be given with some 
certainty. Most of their abnormal processes are due to the accidental occur- 
rence of unstable states, of circuits which are regenerative and self-perpetuating. 
Such circuits are usually already operating at maximal intensity. A general 
increase in intensity does no harm to processes at low intensity, for they rise 
merely from low tomedium. But those processes which are already at maximal 
intensity tend to be driven to a point at which some disruptive action occurs ; 
and the circuit is thereby broken. A general increase in intensity, therefore, 
tends selectively to disrupt those activities which are already maximal. And these, 
as I said, are usually the pathological. 
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Professor Wiener’s book touches on all these subjects and, being the frs 
connected account, cannot fail to interest. But its quality varies from tk 
good to the bad. 

A virtue is its masterly treatment of the mathematical aspects of the subject 
Nor is this surprising, coming from such an authority. It is well wntten a: 
is, for a book of this type, easy to read. And it is enlivened by many acut 
observations. 

But the book has faults which cannot be ignored. First, its misprints are 
excessive. For instance, p. 75 has five—enough to make the theorem unir- 
telligible to those who do not already know it ; p. 117 has another five; ani 
MacColl’s name is persistently misspelled. The reader is warned that m 
equation should be copied from the text until its freedom from misprint ha: 
been tested. - 

Another feature suggesting that the book was prepared hurriedly is its lac 
of balance. The chapter on the treatment of random disturbances is exces- 
sively detailed and technical. On the other hand, the chapter on control an: 
communication in society, in spite of its rich possibilities of application ir. 
economic, in industrial, and in sociological systems, is so brief and superticia. 
as to be negligible. 

A final criticism carries a suggestion for improvement in a succeeding edition. 
Wiener’s measure of the ‘‘ amount of information ’’ in a message or signal :: 
not the same as Fisher’s. He refers to Fisher’s measure (on pp. 18, 76 and 10u 
only with dislike and irritation. These passages should be replaced by a more 
judicial and scientific discussion. Both the measures have proved their value, 
so there is no question of either being just wrong. A more comprehensive 
view, able to show both as aspects of one more fundamental entity, is needed. 

But for all its faults the book is unique. It must be read. 

W. Ross AsHBY. 
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Investigations into the Reflexes during the Post-convulsive Stage of Metrazol and 
Electro-shock Seizures. 

The purpose of the present investigations was to study the reflexes during the 
post-paroxysmal state in metrazol and electro-shock seizures. The material was 
supplemented by a few cases of ‘‘ spontaneous ” epileptic fits. In some of the 
cases an electromyographic registration of the events during the seizure and the 
post-paroxysmal state was made. 

Generally, three phases of the post-paroxysmal state could be discerned. During 
the first phase there was a total extero-ceptive areflexia with a persistence of the 
most simple reactions only, the breathing movements and the two-neuron-reflexes. 
The last reflexes (the muscle reflexes) were—as stated by Kino and Kalinowsky 
et al._—exaggerated in most cases during the first phase. In most cases, however, 
this exaggeration did not appear immediately after the cessation of the convulsions, 
but after a lapse of about 2 seconds. It is discussed whether this exaggeration 
was due to a subliminal after-activity in the spinal tracts. In a few cases of 
metrazol-shock seizures there appeared a continuous activity during the intervals 
between the convulsions as well as immediately after the cessation of the convul- 
sions. This phenomenon pointed to a persistent action of the drug and to differences 
in the effect on different regions of the central nervous system. This early form of 
continuous activity was associated with exaggerated muscle reflexes as opposed 
to the later spontaneous activity during the second phase of the post-paroxysmal 
Stage. In this phase the subject starts to react to nociceptive stimuli and the 
first exteroceptive reflexes are seen (first the corneal reflex, then the pupillary light 
reflex, then the pupillary reflex and later the Babinski reflex), while the exaggeration 
of the muscle reflexes wanes until the reflexes are of normal briskness. Thus, the 


* A number of abstracts in this section are reproduced from Chemical Abstracts and 
Psychological Abstracts. To the Editors of these two Journals we extend our grateful thanks. 
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positive Babinski reflex (demonstrable in about 75 per cent. of the cases) and the 
exaggeration of the muscle reflexes are dissociated phenomena. During the third 
phase—from about 5 to about 10 minutes after the cessation of the convulsion— 
the normal skin reflexes reappear, and the subject, still in a state of confusicr, 
begins to react to verbal stimuli. (Author’s abstr.) 


bet 


The Histopathological Reaction of the Area Postrema. 


In general the pathological reactions in the areae postremae are similar to thie 
in the leptomeninges and are quite unlike those which occur in other parts of the 
nervous system. This is partly to be accounted for by the proximity of thes 
areae to the meninges and the apparent communication along rather wide Virchow- 
Robin spaces with the subarachnoid space. Other important factors may be the 
looseness of the tissue, permeability of the blood vessels, and peculiarities in tissue 
structure. The present study supports the idea that this distinctive anatomicz! 
region of the nervous system, whose biological significance is as yet unknowr. 
maintains its unique character in ageing processes and in its reactions to a vaneiv 
of different diseases. (Authors’” abstr.. 


The Action of Hydrogen Peroxide on the Undamaged Brain Surface. 


The effect of solutions of hydrogen peroxide of varying concentration on the 
cat’s brain was investigated. A 10 per cent. solution caused an intense vasodilata- 
tion of the pia, probably extending into the depth of the cortex, with markedly 
increased permeability to trypan-blue. The nerve cells of the superficial cortica: 
lavers showed signs of acute injury. A 5 per cent. solution had the same effect, 
though in a less degree. <A 3 per cent. solution caused only changes which in all 
probability are passing. It is recommended to use hydrogen peroxide solution: 


not stronger than 3 per cent. for hemostatic purposes in neurosurgery. 
(Authors’ abstr.) 


Mental Symptoms in Association with Pituitary-Hypothalamus Lesions. 


A rather uniform emotional syndrome seems to have been ascertained on the 
basis of a number of case histories, partly for patients with pituitary lesions (Grous 
I), and partly for patients with a well-characterized lesion, no doubt of hypothalamic 
origin (Group II). This syndrome is characterized particularly by emotional! 
instability and egocentricity, symptoms which often cause these patients to be 
called “ hysterical.” Although these are frequent mental symptoms which cannet 
be said to constitute a characteristic mental picture, they are by no means reminis- 
cent of the preoccupation with themselves and their disease so common among 
neurotics and patients with diseases running a protracted course. The presert 
series of patients had clinically well-characterized brain lesions and the menta! 
symptoms are supposed to have been due in both groups to affection of the vegetative 
(hormonal ?) centres in the hvpothalamus. A third group of patients, who un- 
doubtedly likewise had or had had an organic brain lesion, presented, after thr 
occurrence of the organic lesion, typically “ hysterical ” symptoms, suggesting a 
lesion in the hypothalamus also in these patients. 

The material thus bears out the theory of the great importance of the hype 
thalamus for emotional disturbances and hysterical reactions. Accordingly 1% 
will be expedient in such cases also to look for signs of disturbance in the more 
“somatic ’’ functions of the hypothalamus, among others, fat and carbohydrate 
metabolism, sexual function and blood pressure. (Author's abstr.) 
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Comparative Lymphocytic and Biochemical Responses of Patients with Schizophrenia 
and Affective Disorders to Electroshock, Insulin Shock and Epinephrine. 


The effect of epinephrine on the circulating white blood cells in normal and 
psvchotic (schizophrenic and manic-depressive) subjects are shown to be similar 
and approximate the effects obtained on psychotic subjects after electroshock 
treatment. Insulin also produced a lymphocytopenia but changes occurred more 
slowly and were of longer duration. 

Investigation of plasma proteins and hemoglobin showed no significant 
differences in changes following epinephrine injection. After electroshock there 
was an immediate increase in serum proteins and hemoglobin with a return to 
pre-shock amounts in 4 to 1 hour. The lymphocytopenia occurred later and could 
not therefore be accounted for by hemodilution. 


XCV. 47 
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It is concluded that the circulating lymphocytes in psychotic subjects respond 
to epinephrine in the same way as do the controls. Furthermore, electroshock 
and insulin coma produce a lymphocyte response similar to that following epine- 
phrine. These data do not support the contention that there is a disorder o 
pituitary-adrenal function in psychotic patients. On the other hand, apparentis 
Stressful psychologic disturbances in psychotic patients are not accompanied by 
lymphocytopenia or hyperglycemia. In this respect they differ from normz= 
subjects. It is suggested, therefore, that there is a defect in psychotic patien:- 
which obstructs communication between the central nervous system and the 


endocrine system. . . (Authors’ abstr.; 
MARCH. 
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The Effect of Glutamic Acid Upon the Mental and Physical Growth of Mongols, 


1. Glutamic acid accelerates both mental and physical growth in Mongols. 

2. Improvement in mental growth, while genuine, is not as great as in nor- 
mongoloid retardation. 

3. Improvement in physical growth, however, is striking over a 6 months 
treatment period. (Authors’ Abstr.) 


The Carotid Sinus in Neuropsychiatric Cases. 


The electroencephalographic, electrocardiographic and clinical effects of carotid 
sinus stimulation, unilaterally and bilaterally, were studied in 122 individuals. 

In every case in whom satisfactory carotid sinus compression was performed. 
cardiac slowing or asystole was obtained immediately. One-fourth of the cases 
showed asystoles, usually 3-5 seconds in duration but varying up to 9 seconds. 

In 66 per cent. of the cases high voltage 3 per second slow waves appeared 
abruptly in the EEG diffusely and symmetrically, after 10 seconds of sustainec 
forceful compression of the carotid sinuses. 

In 60 per cent. of the cases unconsciousness with a short tonic-clonic seizure 
occurred immediately after the appearance of the slow-wave discharge. The 
seizure lasted 5-15 seconds, with recovery immediate and complete. 

These effects of compression could be repeated many times with remarkable 
consistency without any cumulative or permanent effects upon the EEG or ERG. 

Compression of the common carotid arteries below the bifurcation produced 
immediate acceleration of the heart. The central effects were obtained atte: 
approximately 10 seconds of sustained compression and were similar to thos 
obtained by carotid sinus compression. 

Elevation of blood pressure reduces the central effect of carotid sinus 
compression. Electric shock and prefrontal lobotomy facilitate the central efiec: 
of carotid sinus compression. 

The central effects of carotid sinus compression described above are thought 
to be due largely to interference with the carotid circulation to the brain. 

(Authors’ Abstr.) 
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Transorbital Lobotomy. 


Transorbital lobotomy accomplishes much the same effect as topectomy of 
Areas g and 10, in that it abates the psychosis without producing any undesirable 
personality changes. 

Transorbital lobotomy is simple, quick and safe. It is recommended parti- 
cularly for psychiatrists in mental hospitals where major neurosurgical procedures 
are not available. 

Transorbital lobotomy under electroconvulsive shock should be undertaken 
when active therapy fails or is about to be replaced by “maintenance therapy.” 
It should be definitely understood, however, that the procedure is a minor one and 
that some cases may later require major lobotomy for permanent relief. 

(Authors’ Abst.) 


Frontal Lobotomy. 


Since May, 1946, 107 Ee have undergone frontal lobotomy at the Fair- 
field State Hospital. The group was composed almost entirely of individuals 
suffering from chronic mental illness whose prognosis seemed extremely unfavor- 
able; 85 per cent. were schizophrenics. The average duration of mental illness 
was 7'4 years and of hospitalization, 4-4 years prior to operation. The results 
following lobotomy have been encouraging ` 56:7 per cent. of the entire group exhi- 
bited significant improvement ; thus far, 37-4 per cent. have been able to leave the 
hospital. The mortality rate was low, and complications, except for convulsive 
seizures, have been relatively infrequent. Prognostic guides seem to consist 
chiefly of the type of illness and the character of symptomatology. Results were 
best in the non-schizophrenic group, next best in the paranoid catatonic, and mixed 
types of schizophrenia, and poorest in simple and hebephrenic dementia praecox. 
Disturbed, aggressive, combative and hostile patients appeared to receive maximum 
benefit. Duration of illness had relatively little significance as a prognostic guide. 
Lobotomy may be especially helpful in patients suffering from pulmonary tuber- 
culosis, which is a specific contraindication to shock therapy. There is no 
reduction of intellectual functioning following operation; patients who could be 
tested exhibited an average rise of 10 points on the Wechsler-Bellevue scale 6 
months postoperatively. Lobotomy appears to be a fruitful method in the treat- 
ment of chronic mental disease. (Authors’ abstr.) 


The Effects of Prefrontal Lobotomy on the Symptomatology of Schizophrenic Patients. 


The clinical results of prefrontal lobotomy were studied in 100 cases of schizo- 
phrenia. Ten patients were much improved, 32 were improved, 42 were slightly 
improved, 14 were unimproved and 2 were worse. While the figures were more 
favourable in cases of less than 5 years’ duration, worth-while improvement was 
obtained with considerable frequency in patients who had been ill for periods up 
to, and even beyond, 20 years. 

In order to determine what the foregoing results mean in terms of individual 
mental functions, various symptoms were studied before and after lobotomy. 
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According to these observations, lobotomy leads to amelioration of some of the 
secondary or less important symptoms; it renders the patients more susceptuble 
to external stimuli, so that they are less able to isolate themselves from the environ- 
ment ; and it reduces certain active reactions to more passive ones, thereby makinz 
the patients more tractable. However, prefrontal lobotomy apparently fails to 
produce any noteworthy improvement of the psychopathologic disturbances which 
are most important in schizophrenic disorders. 

In view of these observations the opinion is expressed that the selection ol 
schizophrenic cases for treatment by lobotomy should be confined largely to patients 
who have been ill for 4 or 5 years or longer. (Authors’ abstr.} 
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Activation of Seizures and Electroencephalographic Disturbances in Epileptic and 
in Control Subjects with "`" Metrazol.”’ 


Electroencephalographic and clinical responses to ‘‘ metrazol ’’ were studied in 
132 epileptic patients and in 42 non-epileptic, control subjects in the attempt to 
develop a method for the activation of epileptic discharge for diagnostic purposes. 
Three modes of administration of ‘‘ metrazol "` were studied in separate groups 
of patients: rapid intravenous injection, intramuscular injection and slow intra- 
venous injection of a 2 per cent. solution at the rate of 20 mg. each half-minute. 
Monkeys with experimentally produced focal epileptogenic lesions were also 
studied. 

The method of rapid intravenous injection of small doses of the Io per cent. 
solution was discarded because of the abrupt onset of its convulsant action, making 
observations on the form of onset of the epileptic pattern difticult, and because 
of the difficulty in regulating the optimum dose required. Some generalized 
‘* metrazol seizures ” were obtained in epileptic patients whose habitual attacks 
were of focal onset. 
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Intramuscular injection of a 10 per cent. solution was more satisfactory as a 
method for the activation of the patient’s habitual pattern of electroencephalo- 
graphic disturbance and form of clinical seizure, but the injections were painful 
and the dosage was difficult to assess and to control. 

The slow intravenous injection of the dilute solution was not painful, produced 
a gradual activation of epileptiform disturbance in the electroencephalogram and 
often induced the aura or onset of the patient’s habitual clinical seizure, at which 
time the injection could be stopped (and phenobarbital administered) before a 
severe generalized attack occurred. Major seizures did occur, however, in a few 
patients. The principal results may be summarized as follows. 

1. Epileptiform discharge was increased or induced in the electroencephalo 
gram of 80 per cent. of the epileptic patients studied with the slow intravenous 
method. A clinical response revealing the nature of the onset of the patient's 
spontaneous attacks occurred in 56 per cent. of these patients. 

2. An epileptiform seizure occurred in only 1 (3 per cent.) of the non-epileptic 
(control) subjects given the maximum dose of 400 mg. of “ metrazol ” in the same 
manner. Paroxysmal 4 to 6 per second, bilaterally synchronous slow wave dis- 
turbances occurred in the electroencephalograms of 26 per cent of the control 
subjects. There was some evidence that this response indicated a low convulsive 
threshold, but the effect was considered non-specific with regard to the diagnosis 
of clinical epilepsy. 

3. Susceptibility to ‘‘ metrazol ’’ seemed related to the patient’s convulsive 
threshold, since it was decreased in patients with infrequent seizures and in those 
receiving anticonvulsant medication at the time of the examination. Patients 
over 40 years of age seemed less susceptible. 

4. Patients with idiopathic epilepsy, especially with a bilaterally synchronous 
wave and spike electroencephalographic pattern, were most sensitive to "`" metra- 
zol.” Patients with bilaterally synchronous electroencephalographic disturbances 
were more sensitive than those with superficial focal epileptogenic lesions of the 
cortex. l 

5. “ Metrazol ” slowly administered in small doses served to activate experi- 
mentally produced focal epileptogenic lesions of the cortex in monkeys and to 
induce seizures of focal motor onset. 

o The slow intravenous injection of dilute solutions of “ metrazol ” has 
definite advantages over other methods now available for the induction of seizures 
in epileptic patients. When used in conjunction with the electroencephalograph, 
it makes possible a clear diagnosis in many cases in which the nature of the seizures 
has previously been obscure. (Authors’ abstr.) 


Role of Afferent Impulses in Experimental Convulsions. 


The influence of afferent impulses on convulsive movements and on cortical 
and hypothalamic potentials was studied. The afferent impulses were induced 
by mechanical or electrical stimulation of the sciatic nerve or by electrical stimu- 
lation of the sciatic nerve or by electrical stimulation of the posterior portion of 
the hypothalamus. Observations were made at various degrees of picrotoxin 
poisoning. The following results were obtained on cats anesthetized with “ dial.” 

With adequate degrees of picrotoxinization, stimulation of either the sciatic 
nerve or the hypothalamus induced convulsions for various periods during ard 
after stimulation. Ligation of the sciatic nerve seemed to be the most effective 
_ procedure. If slight convulsions existed prior to the stimulation, afferent stimuli 
might greatly aggravate these convulsions. 

If convulsions were precipitated or intensified as the result of afferent stimuk. 
the cortical potentials increased in amplitude and frequency. In a number of 
observations Jarge, frequent spike potentials, resembling those seen in cases ct 
status epilepticus, occurred. 

The study of cortical and hypothalamic potentials under the influence of hvpo- 
thalamic and sciatic stimulation in picrotoxinized animals revealed that hypo 
thalamic and cortical "" convulsive ” activity may be dissociated. It is concluded 
that, although afferent impulses originating in the hypothalamus may initiate or 
intensify convulsions, the hypothalamus does not seem to determine the rate of 
cortical ‘‘ convulsive ” activity in these experiments. , 
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It appears that the motor area is not particularly sensitive to picrotoxin, since 
sensory and suppressor areas may show larger and more frequent spikes. Conse- 
quently, severe ‘“‘ convulsive ” discharges may be precipitated in non-motor areas 
of the cortex as a result of afferent stimuli in the absence of overt convulsive move- 
ments. 

The study of cortical potentials in cats subjected to intravenous injections of 
picrotoxin or to local strychninization shows that an increase, as well as a decrease, 
in “convulsive ” activity may result from afferent stimuli. Other conditions 
being equal, the former effect is due to strong, and the latter to weak, stimuli. 
Intensification of ‘‘ convulsive ” potentials seems to be associated with increased 
recruitment and decreased synchronization, whereas suppression of convulsive 
potentials is accompanied with decreased synchronization only. On cessation of 
stimulation, increased ‘‘ convulsive ’’ discharges (rebound) may follow suppression 
of “ convulsive ” potentials during stimulation. 

Quantitative differences in the convulsive reactivity of different cortical areas 
account for the fact that an afferent stimulus may increase ‘‘ convulsive ” potentials 


in one area and decrease them in another. (Authors’ abstr.) 
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Manic-Depressive Psychosis: Course when Treated and Untreated with Electric 
Shock. 

Two groups of patients with a diagnosis of manic-depressive psychosis are 
compared: a control group of 80, and a group of 74 treated with electric shock. 
These groups were comparable with respect to age of onset of the depression for 
which the patient was admitted ; duration of illness before admission ; percentage 
of typical depressions, number of depressions per patient; duration of pre- 
admission depressions ` age (decade) of onset for all the depressions the patients 
had had; distribution of single and multiple depressions, and racial, cultural 
and economic factors. The control group was followed up to fourteen years after 
discharge, the median period being seven vears, and the shock group was followed 
up to four years, with a median period of three years. 
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In the control group, at the end of the follow-up period for the admiussica 
depression, 63 patients, or 79 per cent, had recovered spontaneously ; 6, or 7 per 
cent., had committed suicide; 4, or 5 per cent., had died of causes other thas 
suicide, and 7, or oO per cent., were still depressed. Five of the 6 suicides occurred 
within 14 months after the patient’s discharge. In 2 of the 4 deaths the menta! 
illness was an important contributing cause. The patients who were still depressed 
had been transferred to state psychiatric hospitals, where they continued to reside. 
from 76 to 117 months later. 

In the shock group, at the end of the follow-up period for the admission depres- 
sion, 65 patients, or 88 per cent., showed complete recovery ; I, or 1 per cent., had 
committed suicide; 1, or 1 per cent., had died of causes other than suicide, and 
7, OY IO per cent., were still depressed. The suicide occurred 42 months afte: 
discharge, and the cause of the death was unrelated to the mental illness. The 
patients who were still depressed had been discharged 24 to 48 months previously 
and had lived continuously outside institutions for patients with mental disease. 

The median duration of depression for the 63 patients in the control group wha 
recovered spontaneously was 15 months, and that for the 65 patients of the shock 
group who showed complete recovery was o months. Hence, shock therapy 
shortened the duration of the depression by 6 months. This saving would have 
been increased if the treatment had been given earlier, since the median duraticn 
of depression prior to admission was 4 months. 

Evidence was introduced to show that shock therapy does not prevent subse- 
quent depressions, nor does it predispose to subsequent depressions. 

An analysis was made of factors frequently mentioned as related to the course 
of depressions. This analysis included family history, premorbid personality. 
age of onset, acuteness of onset, type of onset, severity of symptoms, typicality oi 
psychosis, duration of illness before treatment, number of previous depressions. 
number of shocks and sex of patient. In the control group, there was a definite 
increase in duration of the depression with advancing age of onset and with severity 
of symptoms. The length of a depression could not be predicted in any given case 
from knowledge of the length of previous depressions. There was a suggestion 
that depressions with psychogenic onset lasted longer than depressions with endo- 
genous onset, and that atypical depressions were longer than typical depressions. 
Family history, prepsychotic personality, acuteness of onset, number of previous 
depressions and sex of the patient had no relation to the outcome or duration oi 
the admission depression. No factor was isolated which was associated with 
depressions of long duration. In the shock group, none of the aforementioned 
factors had a significant relation to the results of shock, though there was some 
evidence that atypical depressions responded better than typical ones, and first 
depressions better than second or third depressions. No factor was found to te 
associated with depressions which failed to respond to shock or with subsequent 
depressions. The factors associated with the response to shock are therefore 
unknown. 

It is concluded that electric shock therapy is indicated in the treatment o 
manic-depressive psychosis (depressive type, mixed type, perplexed type and type 
with paranoid features). The basis of this conclusion is that shock therapy pro- 
duces a rate of recovery as high as that of spontaneous recovery, reduces the 
incidence of suicide, probably prevents deaths and shortens the duration o: 
depressions. It should be emphasized that the length of a depression cannot be 
predicted in a given case and that some depressions, particularly in older patients, 
may be very long—the longest in the authors’ series being 10 years. 

(Authors’ abstr.) 


Ergotamine Tartrate in Treatment of Combat Exhaustion. 


In a controlled series of matched patients, ergotamine tartrate appeared to be 
more effective in relieving the symptoms of combat exhaustion than good ward 
management and group psychotherapy alone. 

The subjective sense of tension and the tremor were the symptoms most strik- 
ingly relieved by ergotamine tartrate. 

Pain in the legs, particularly a sense of tightness of the adductors of the thizh. 
was a common, but not serious, complication of treatment with ergotamine tartrate. 
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In contrast with the observations of another investigator, no evidence of circulatory 
disturbance of the extremities was noted. 

One patient had an attack of syncope, with a pulse rate of 38 a minute, but in 
this case there was a history of previous syncopal attacks. It is concluded that 
“ sodium amytal’’ is required in much smaller doses in narcosis therapy when 
combined with ergotamine tartrate. Excitements are less of a problem in patients 
treated with the two drugs in combination than in patients treated with “ sodium 
amytal ” alone. 

It is suggested that ergotamine tartrate may exert a central influence on the 
reflexes concerned in the control of tremor and tonus in the voluntary musculature. 

(Authors’ abstr.) 
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Dyslesia. Jossmann, P.B. . , 215 
Physiologic Studies in ECT. Altschule, M. D., and Tillotson, K. J.. , 217 


Relation of “ Thinking” and Language: An Experimental Approach, Using 
Dysphasic Patients. i 


A method is described whereby the language-thought problem may be attacked 
experimentally. The degree of receptive disorder was approximated in 18 
dysphasic patients by a test administered in a standardized manner. Each patient 
was then matched with a "normal" hospitalized patient in respect to age, sex, 
colour, formal schooling, social and economic status, original language and 
intelligence quotient. It was further possible in the case of 5 of the dysphasic 
patients to match them with non-dysphasic patients having a lesion in the 
“ subordinate ” hemisphere. The ability of the dysphasic and the non-dysphasic 
patients to discover solutions to ‘‘ non-verbal ” problems of graded difficulty was 
then measured by the use of a multiple choice apparatus. The prime object in 
each problem posed was to learn as quickly as possible how to extinguish a light by 
selecting a crucial key bearing specific positional and colour relations to neigh- 
bouring keys. 

The ready accessibility of language cues in nondysphasic persons might be 
expected, in terms of behaviouristic, Gestalt and certain other theories, to afford 
their thinking processes an appreciable advantage over those of dysphasic persons. 
However, for the particular tests used here, no significant differences were demon- 
strable between the scores made by the experimental and the control groups. 
Generalizations based on the data thus far obtained do not appear warrantable. 

The method described is susceptible of indefinite elaboration as regards the 
difficulty of the problems posed. (Author’s abstr.) 


Cerebral Vascular Lesions ` Electroencephalographic and Neuropathologic Correlations. 


1. Subarachnoid hemorrhage primarily induces minimal or moderate gener- 
alized abnormal electroencephalographic changes. Occasionally focal decreased 
electric output is also observed. 

2. Subdural hemorrhage, in the main, acts as an intracranial space-consuming 
lesion. 

3. Relatively superficial lesions (thromboses or hemorrhages) give rise to promi- 
nent focal slow wave activity. 

4. Deep subcortical lesions give rise to little focal or general low frequency 
activity. 

5. Patients with arterial hypertension show progressive electroencephalographic 
changes with continuing chronicity. (Author's abstr.) 
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Peripheral Neuropathy in Neural Leprosy. Pessin, J., and Kittle, C. F. . 235 
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Transplantation of Autogenous Nerve Graft ina Major Nerve Trunk. Spiegel, 
EEG Eë of Cortical and Subcortical Activity. Darrow, C. W. . 3 
Etiologic Factors in penn Neurosis from the Standpoint of Behavior. 
Yacorzynskt,G. K. . 323 
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Nerve. Golseth, J. G., and Fizzell, J. A. . - 324 
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Simulated Epilepsy. Hammond, R.D. . : E oF 
The Central Effect of Curare. Case, T. J., and F underburk, W. Hs 328 


` Changes in Brain Structure and Memory After Intermittent Exposure to Staate? 
Altitude of 30,000 feet. 


Young adult male guinea-pigs were subjected to conditions simulating an 
altitude of 30,000 feet in a decompression chamber six hours daily and six davs 
weekly for 100, 150, 200 or 250 hours. At appropriate times, the experimental 
animals and controls were killed by perfusion through the vascular system of a 
solution of formaldehyde to fix and preserve the nervous system and other organs 
in situ. Histologic technique was carefully controlled. 

The animals responded to reduced barometric pressure by maintaining a 
quiescent state, usually with episodes of physical distress, collapse and, apparently, 
unconsciousness. After their removal from the chamber, comparison with controls 
rarely revealed significant behavioural or physical differences. No permanent 
neurologic defects could be observed. Some loss of weight occurred. 

Twenty-four of the animals were trained to solve an alternation maze to the 
point of perfection. Four controls were picked at random from the superior haif 
of a group of initial learners and 5 from the inferior half of this group. The rest 
of the animals were exposed to conditions of simulated altitude. 

All animals were retested after 100 hours at low pressure. No difference in 
retentive capacity between the control and the experimental group was noted at 
that time. After 150, 200 and 250 hours of decompression, groups consisting of 
4 experimental animals showing the greatest signs of distress in the chamber at 
the time and 2 or more controls selected at random were retested and then killed 
for study of pathologic changes in the brain. In all these retests, the controls 
exhibited perfect retention of memory, while all the experimental animals gave 
evidence of retentive loss. The most significant impairment of memory occurred 
in the samplings from the 150 and 250-hour groups; a closer correlation with 
pathologic alterations in the brain could be made in these groups than in the 
sampling from the 200-hour group. However, all experimental animals in the 
200-hour group required retraining on the retest, whereas their controls did not. 

Focal areas of degeneration occurred in the vermis of the cerebellum of ail 
animals of the 200 and 250-hour groups and in 3 of the 7 animals studied in the 
100 and 150-hour groups. Elsewhere in the brain, small areas of cell shrinkage 

r (less commonly) impaired staining occurred, fortuitously it seemed. For the 
most part, the tissues of the brain appeared normal, and most regions looked 
exactly like comparable regions in the control brains. The focal areas of degenera- 
tion or other structural change may have resulted from vascular stasis; leuko- 
stasis was encountered in the 250-hour group. 

The present experiments demonstrated that anoxia prevailing under the 
conditions of an altitude of 30,000 feet did not in itself cause demonstrable structural 
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changes in the brain, but that it indirectly brought about focal defects. The 
impairment of memory occurred without specific correlation with pathologic 
changes in the brain. (Authors’ abstr.) 


Dynamic Anatomy of the Cerebral Circulation. 


By means of dye injection technique in living human subjects, the partition 
and distribution of the circulation of the head were studied. 

Evidence is presented that blood entering the brain via each internal carotid 
artery is distributed almost wholly to the ipsilateral hemisphere and drained 
predominantly by the internal jugular vein on the corresponding side. 

Evidence is presented that blood in each internal jugular vein is fairly represen- 
tative of the drainage from all the histologic components of the brain. 

The data indicate that blood in the internal jugular vein at the level of the 
superior bulb is relatively free of blood derived from extracerebral sources. On 
the other hand, blood in the external jugular vein contains a significant fraction of 
cerebral venous blood. 

In 7 patients, the total cerebral blood flow was estimated by a dye dilution 
technique from samples obtained simultaneously from the internal jugular bulbs. 

The relation of these findings to various suggested methods for measuring 
human cerebral blood flow is discussed. (Authors’ abstr.) 


Stredies on Headache: Analysis of Vascular Mechanisms in Headache by Use of the 
Human Centrifuge, with Observations on Pain Perception U naer Increased 
Positive G. 


Exposure to a positive acceleration of 3:0 or 4:0 g. (centrifugal forces in the 
head to seat direction) on the human centrifuge had little or no effect on the pain 
threshold to the stimulus of radiant heat or on the intensity of pain induced by a 
variety of stimuli. 

Experimentally induced headaches of non-vascular origin arising from com- 
pression or irritation of the surface tissues of the head were only slightly reduced 
in intensity during exposure to a positive acceleration of 3:0 g. ` the minor changes 
in such headaches were attributable to distraction.: 

Experimentally-induced headaches of moderate severity arising from distention 
of cranial arteries (histamine and caffeine-withdrawal headaches) were eliminated 
during exposure to positive accelerations of 2-0 or 3-0 g., a relief attributable to a 
concurrent fall in intravascular pressure at the head level. 

Clinical headaches of vascular origin responded similarly, for in subjects 
experiencing headache related to hunger, recent head trauma or emotional tension, 
all with clinical features suggesting that the pain arose from distention of intra- 
cranial or extracranial arteries, the headache was completely eliminated during 
ex posure to a positive acceleration of 2:0 g. 

A brief headache was sometimes noted in the normal subject during release 
from increased positive g. ` such headache probably arises from transient distention 
of cranial arteries, and in this respect is the analogue of headache induced by nega- 
tive g. 

The human centrifuge is a useful tool in the analysis of vascular mechanisms in 


headache. (Authors’ abstr.) 
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Psychomotor Epilepsy. 

Three hundred patients with epilepsy whose electroencephalogram showed ¿ 
psychomotor type of discharge were studied ` oo per cent. had a history of clinica. 
psychomotor seizures. In all cases a spike focus could be demonstrated in Lie 
anterior temporal area on one or both sides. This focus was most readily demon- 
strable during natural or induced sleep. 

Psychomotor epilepsy is a specific epileptic syndrome characterized by cliniva 
psychomotor seizures and by an epileptic type of involvement of the anterior 
portion of the temporal lobe, as evidenced by a focus of spike seizure activity ir 
that area ; it is usually associated with personality disorder. 

The incidence of epilepsy in near relatives of patients with a psychomot.: 
type of focus is almost ten times as high as in the general population and at least a 
great as the familial incidence of ‘‘ idiopathic ” epilepsy. This suggests that the 
tendency to a focus in the anterior temporal area can be inherited. 

Patients with psychomotor epilepsy are rarely benefited by treatment witt 
any or all of the anti-epileptic substances at present available. The focus is locate; 
in an accessible “ silent area.” In severe cases surgical removal of the dischargir: 
region should be attempted. (Authors’ abstr.) 


Changes in the Brain Associated with Electronarcosis : Report of a Case. 


The pathologic changes in the brain of a patient who died three hours after the 
first treatment with electronarcosis are reported. 

1. There were distinct, recent hemorrhages in the caudate nuclei, the med::! 
nucleus of the thalamus, the posterior hypothalamic nuclei, the supraoptic nucleu- 
the cerebellum and the choroid plexus of the lateral ventricles. 

2. There were fresh, smaller hemorrhages in the cerebral cortex, the corpi: 
callosum, the optic tract and the pineal gland. 

These changes must be considered related to the treatment, in view of the tir: 
relation, the nature of the lesions and the absence of any other probable causativ: 
agent. | (Authors’ abstr.} 


The Electroencephalogram of Multiple Sclerosis ` Review of the Literature and Anal, s- 
of Thirty-Four Cases. 


The electroencephalogram was abnormal in 62 per cent. of 34 cases of multis+ 
sclerosis in exacerbation. 

In this series an abnormal electroencephalogram was more consistently associate: 
with multiple sclerosis in exacerbation than was a first zone colloidal gold curve. 

This series revealed no electroencephalographic signs specifically diagnost. 
of multiple sclerosis. 

In obscure cases with no objective evidence of cortical or subcortical involve 
ment, the electroencephalogram may be used to differentiate multiple scleros 
from pure spinal cord disease. (Authors’ abstr.: 


Canine Epilepsy Caused by Flour Bleached with Nitrogen Trichloride (‘' Aeene "` 
III. Electroencephalographic Analysis. 


The electroencephalographic abnormalities developing progressively in d> 
when they ingest an otherwise nutritionally adequate diet containing 75 per cer: 
white wheat flour bleached with ‘‘ agene’”’ (nitrogen trichloride) are shown t 
resemble the electroencephalographic patterns associated with human idiopath:. 
epilepsy. (Authors’ abstr. 
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Phenurone in Epilepsy. 


Phenacetylurea (phenurone) has been shown to possess superior anticonw" 
properties against both electro-shock and metrazol convulsions in animals at - 
a drug of low toxicity. 

This drug is an important addition to the therapeutic agents that are used!” 
the treatment of epilepsy, for it will in some cases control seizures that are =" 
controlled by any other medication. In the present series it was found gei: 
against all types of seizure and was uniquely effective against psychomotor seizu™ 
Phenurone may be used alone or in combination with Mesantoin or phenobarbt 
The chief limiting side effect is the intensification of pre-existing personality ¢ 
orders. It should be used with caution in such cases. Since Phenurone t= 
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increase the non-ictal psychiatric symptomatology while reducing the ictal or 
purely epileptic component, it reveals an antithesis between these two components. 
(Authors’ abstr.) 
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Electrical signs of Epileptic Discharge. 


1. The only form of electrical activity which is thought to characterize a 
local epileptogenic lesion of the cortex is the random spike discharge. 

2. The local spike discharge must become repetitive at a fairly rapid frequency 
before sufficient activation occurs to cause a change in behaviour or awareness 
of the patient. 

3. The spread of epileptic activation is manifest by an enhancement of the 
background spontaneous rhythms before the form of its activity is changed to a 
multiple spike pattern indicating violent local autonomous activation of this 
distant cortical area. Specific regions may produce a depression in background 
activity at the onset of an attack. 

4. Large areas of the cortex may be activated by electrical signs of epileptic 
activity, with little obvious change in the patient, these areas being the anterior 
frontal region and large portions of the temporal and parietal lobes. Spread to 
subcortical structures seems likely when changes in level of consciousness and 
behaviour automatisms are associated with epileptic discharge. 

5. Thecerebral cortex alone, isolated from connections to subcortical structures, 
is capable of maintaining epileptic after-discharge, so that long reverberating 
circuits are not required for this process. 

6. Rhythmic epileptic activity of large areas of the cortex synchronized in 
one hemisphere or bilaterally synchronous from homologous regions of the two 
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hemispheres, most probably has its pacemaker in the thalamus since from the 
thalamus such rhythmic bilateral disturbances can be induced by local electnca 
stimulation. Other subcortical projection systems may also be involved. 

7. Local cortical epileptic discharge may also be initiated by local thalam: 
stimulation of the more directly projecting thalamic nuclei. 

8. Subcortical rhythmic systems, projecting to large areas of both hemi- 
spheres can also be actuated by local cortical epileptic discharge, most readily :r 
certain portions of frontal and temporal regions. 

o The clinical pattern of an epileptic seizure is not closely related to the forr 
of associated EEG disturbance but rather to the functional area of the brain p- 
marily involved and the functional characteristics of the neuronal circuits involved 
in the path of spread. (Author’s abstr.) 


Influence of Drugs on the Human Electroencephalogram, 


The interrelationships of pharmacology, seizures and dysrhythmia are discussed. 
Correlations have been made between clinical and _ electroencephalograpiuc 
improvement in 100 patients receiving drug therapy. The two follow a broadiv 
parallel course, changes in seizures and tracings being grouped simply as normal, 
improved or unimproved. In 66 per cent. of 108 periods of treatment, there wes 
complete correlation. In 30 per cent. clinical improvement exceeded electncal 
improvement, in four per cent. the reverse was true. Clinical improvement and 
also complete correlation between seizures and dysrhythmia was more evident in 
patients with petit mal (73 per cent. correlation) than in those with other types cf 
seizures (57 per cent. correlation). 

Medication seems to influence seizures, or an ‘ externalizing mechanism " 
before it influences the dysrhythmia of an interseizure recording. Broadly speaking. 
repeated electroencephalograms assist in judging the progress of treatment and the 
prognosis of epilepsy. (Author’s abstr.) 


The Central Effects of Rhythmic Sensory Stimulation, 


1. Records obtained during photic stimulation may be described in terms of 
the following components, any or all of which may be present at any one time or 
from time to time. 

(a) A series of discrete elementary evoked responses. 

(b) Fusion of evoked responses giving an accidental appearance oi 
rhythmicity. 

(c) Instrumental summation of evoked response and spontaneous 
rhythms. 

(d) True augmentation or “ driving ” of local rhythms at the frequency 
of the stimulus. 

(e) Augmentation of harmonically related rhythms in other areas. 

2. Differences between individuals are attributable in some cases to anatomical 
variations and correlate also to some extent with the character of their spontaneous 
activity, with age and with differences in personality. 

3. Alterations in the response in given individuals are produced by somatic. 
mental and emotional changes whether spontaneous, voluntary or induced. 

4. Somatic, mental and emotional changes can be induced in the subject bv 
stimulation at appropriate frequencies. 

5. The above effects can interact with one another in both regenerative and 
degenerative fashion. 

6. Subjective visual effects are attributable to interference between rhythm: 
evoked responses and spontaneous rhythms at cortical and possibly thalamx 
levels. 

Anomalous (non-visual) effects in normal and abnormal subjects are 
attributed to interaction between the evoked activity and harmonically related 
spontaneous rhythms in other circuits at a thalamic level. 

8. Evocation of activity in non-visual circuits can be used to study the: 
physiology and as an aid to diagnosis of some pathological conditions. : 

9. Some theoretical implications of these findings are speculatively discusse. 

(Autbors’ abstr. ; 
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Electroretinogram of Man. 


A method of perimetric electroretinography is described by means of which 
the action of duration, intensity, colour and location of the light stimuli on the 
human ERG can be studied. 

The analysis of more than 1,800 records confirms that the human ERG belongs 
to Granit’s E type. Its most characteristic feature is the b potential, quanti- 
tatively defined by the latency, the duration of the ascendant phase or culmination 
time, and the amplitude, a and c potentials are small and often variable. There 
is no positive off-effect. 

Binocular electroretinography elicits, together with a normal ERG in the 
illuminated eye, a consensual response in the other eye, a reaction which seems to 
be coincident with the pupillary consensual reflex. 

The ability of the retina to differentiate light changes can be measured 
objectively by the fusion frequency of the small b potentials, elicited by flicker 
stimulation. The fusion occurs normally at a rate of more than 19-20, often of 
more than 26 flashes per second. 

The ERG in man varies not only with the duration, but also with the intensity 
of the stimulus. Increase of intensity produces a decrease in the latency and 
culmination time of potential b, as well as an increase in its amplitude. 

Perimetric electroretinography permits the study of the reactivity of various 
retinal areas and the objective delimitation of the visual field. In the normal 
subject, stimulation of peripheral areas (60° nasal retina) produces an ERG with 
longer latency and culmination time, and smaller amplitude of the b potential 
than those elicited by stimulation of more central areas. 

Stimulation of the retina with monochromatic light stimuli elicits: (1) A photopic 
-= component, particularly marked when the central area of the retina, adapted to 
light, is stimulated with red light ; (2) a scotopic component, with slow and broad 
“b” potential, particularly marked when the peripheral area of the retina, adapted 
to darkness, is stimulated with blue light. This scotopic response shows a longer 
culmination time when the wave-length of the stimulus decreases ; it reaches its 
maximum when the peripheral retina is stimulated with blue light. 

Simultaneous recording of ERG and EEG permits measurement of the retino- 
cortical time, as well as of the alpha-blocking time. The retino-cortical time, that 
is, the latency of the evoked potentials, is more constant than the alpha-blocking 
time, being only 50 m.sec. (+ 15). Measurement of the retinal time, the retino- 
cortical time, and the alpha-blocking time can provide useful information about 
the functional state of the various sections of the visual tracts and centres. 

(Author's abstr.) 
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Neurosis on Active Service. Thompson, L. J. » 235 
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Neurosis on Active Service. Experiences in the M. E. F. Craigie, H. B. ae: 
Neurosis on Active Service. Experience Among Aircrew on a Bomber 
Station. Reid, D. D. S i d ; R g r ; . 230 
*Operational Strain. Curran, D. . 233 
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Night Vision EE and SE Vision in SES F yogy MacGown, 
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Operational Strain : Psychological Casualties in the Royal Navy. 


Psychological casualties are rather more frequent ashore than afloat. Th» 
striking discrepancy is not to be wholly explained by the concentration of th 
despised and rejected ashore. The author does not believe the men who reper 
sick ashore with psychiatric symptoms do so mainly to evade their draft or the 
duty nor that they fake their symptoms. Rather he believes that reduction č 
tension ashore coupled with the uncomfortable consciousness of reduced speei 
and with inability to adjust easily to the different tempo makes for the greate: 
incidence of psvchiatric problems ashore. Like the difficulties and breakdowns: 
occurring in civilian life on retirement, the naval men ashore miss the stimulat: t 
to which they are accustomed, even if unpleasant, and cannot stand doing nothin: 
Leadership qualities of that remarkable caste, the regular naval executive ofhce’. 
may contribute to the lower incidence of psychiatric problems afloat. 

F. C. SUMNER (Psychol. Abstr.) 


Operational Strain: Experiences with the Middle East Force. 


From the author’s experience with psychiatric casualties in the Middle Eas 
Force certain proposals are made for reducing such casualties, namely: (1 3 
ruthless selection of psychological screening ; (2) 2 beds for psychiatric casualtie 
per 1,000 of the force; (3) first aid treatment of psychological casualties whit 
the author summarizes in the simple text: ‘ Fluid, food, sleep and stool”; u 
good rehabilitation ; (al an organization which will get recovered men back t 
their duty with the minimum of waiting and with a pleasant reception into tk 
unit; (6) re-selection of men before returning them in order that suitable free 
employment may be found. F. C. SUMNER (Psychol. Abstr. 
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Exhaustion in Relation to Fighting Efficiency ; Reactions of Men to Long Pertods 
in Open Boats. 


Here is described the psychological state of torpedoed sailors spending 10, 20 
or 30 days in an open boat under severe physical conditions, and in the company 
of shipmates who are becoming delirious or who are dying off one by one. The 
earliest mental changes are affective in nature, ranging from acute anxiety while 
struggling in the water to wild elation when picked up. Agonal bioscopic fantasies, 
panoramic memories and the like frequently occur while a man is fighting for his 
life in the water. As hardships pile up amongst the lifeboat company the sensorium 
becomes clouded as evidenced in a defective appreciation of time, increasing lack 
of awareness, a tendency to day-dream of food and drink, and later in fantasy- 
building, in actual vivid hallucinations usually visual, and in delirium. Behavior 
of the men within the life-boat exhibits mob-psychology features: hysterical 
suggestibility, exaggerated dependence upon person assuming command, mental 
contagion, impression of a ‘‘ presence,” visual hallucinations of rescue ships common 
to the group. After rescue the mental state is usually one of euphoria followed by 
motor restlessness and insomnia as the physical exhaustion and mental distress 
wear off. Late reactions of an anxiety-type are common. Persistent psychiatric 
incapacity is the exception, occurring in only 50 out of the author’s series of 285 


shipwrecked sailors. F. C. SUMNER (Psychol. Abstr.) 
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A Study of Schizophrenic Language. 


If "word identification ” is thought of as the way in which schizophrenics 
interpret, or misinterpret, language, then we might say that: (1) Schizophrenics 
are unwilling to attempt an interpretation of confused language while normals are 
willing. (2) When they do interpret, schizophrenics prefer to "see" confused 
language as whole words rather than as letters. This they do even though non- 
sense words result. It would seem that schizophrenics need to make generali- 
zations of what is confused or blurred even though the generalization, a word in 
this instance, may not make sense. 

If “ word arrangement ” is thought of as the way in which schizophrenics 
categorize language, then it appears that: (1) Schizophrenics group into complex 
patterns rather than into simple categories. (2) Schizophrenics avoid personal 
themes, preferring moral and impersonal themes of morality, religion, life and 
death. These findings in general concur with those of Kasanin who used Vigot- 
sky’s object sorting test. Kasanin observed that schizophrenics failed to group 
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as do normals, but substituted broad principles of classification which were dificult 
to analyze. This is true in language also. However, while Kasanin found schizo- 
phrenics ‘‘ personalizing ” inanimate objects, we find them ‘“ de-personalizing” 
language although most normals use personal references. Universal themes, of 
quite a complex nature, are substituted for the simpler “ What I like—what I 
dislike ” sorting of the normals. It might be conjectured from this that schizo 
phrenics, lacking a feeling of personal identification with the normal world, 
personalize the impersonal as an alternative, creating an identity with moral and 
universal ideas. The universal themes found in this study suggest that the patient 
was identifying himself with humanity in géneral, rather than with himself. 

Another of Kasanin’s observations with regard to object sorting is corroborated, 
namely, that schizophrenic: find it difficult to shift from one category to another. 
Schizophrenics found it more difficult to change their word sortings, often holding 
to their initial grouping. Kasanin found they held their initial classification even 
after the correct solution was explained. 

While Cameron’s work was based also on Vigotsky’s sorting test, more attention 
was paid to the patien.’s explanation of his actions. These protocols were similar 
to the sorting and explanation required in this study. Cameron observed tha 
the patient’s explanations were inclusive and involved. He has explained his 
results as due to inadequate role-taking skills. Not being able to see his own 
behaviour as others see it, the schizophrenic, in Cameron's opinion, has lost the 
social function of language. To this writer, however, language is a means of 
communication, and in schizophrenic language we find that the schizophrenic is 
communicating with such universalities as “ God,” “ life,” “ body,” or “ every 
child" These concepts have become part of his social intercourse, and for that 
reason the complex and impersonal language which he uses becomes an appropriate 
means of communication with humanity and the infinite. 

Of the ‘‘ word sentences ” test, we conclude that : (a) Schizophrenics perseverate 
in language, lacking the variability of normals ; (b) schizophrenics lack completeness 
of thought; (c) schizophrenics avoid personal reference in language. In ths 
part of the study, an experimental technique was used to test Bleuler’s and 
Kraepelin’s descriptions of schizophrenic language. The point must be stressed 
again that the patients in the author’s experiment were studied early in ther 
hospital course, and undoubtedly do not represent the more serious stage of the 
illness observed by these two clinicians. Since many of Bleuler’s and Kraepelins 
signs were not found in the author’s group, we might conclude that neologisms. 
rhyming, akataphasia, word salads, condensations and symbolization do not 
appear early in schizophrenia but do appear in ‘‘ demented ” praecox. Both 
Bleuler and Kraepelin, however, made note of perseveration or stereotypy, which 
appeared in this study. This last fact suggests the earlier appearance of stereo 
typy in the illness than of the other types of language disorders. Bleuler also 
` noted the tendency toward generalizations. This also was shown in this study 
in a related way, in the use of impersonal sentences instead of personal. Schizo 
phrenics are not as simple, direct, or personal in the formation of their language 
as are normals, 

The perseverative quality in schizophrenic language was also found by Woods 
in his patients. What Woods calls an ‘‘ inexact ” or “ indefinite ” type of speech 
"a tendency to great vagueness,” may again be the lack of personalization which 
was revealed in the present groups. However, the occurrence of “ slipping ” and 
metaphors, which Woods observed, are not corroborated by this study. Ths 
suggests that these signs are more typical of an advanced stage. Woods’ patients 
were from a state hospital, rather than a private one, and probably had been ill 
for a longer period of time than had the present group, since his group included 


deteriorated schizophrenics. (Author’s abstr.) 
J. ANAT. 
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Learning Ability in Rats Given Electroconuudsive Shocks in Late Infancy. 


Twenty-nine albino rats were given a daily electroconvulsive shock from th 
age of 20 to 29 days. From 74 to go days post shock (average age, 113 dav: 
they and 27 littermate controls were trained on the Stone multiple-T maze. 

Performances of the control group were superior in terms of the percentage o 
animals attaining a criterion of mastery (3 perfect runs in succession) and x 
number of forward going errors made in 40 trials. When the performances o 
these groups were compared with those of comparable groups in two earlier exper- 
ments, uniform differences were found between the shocked and the unshocked 
without regard to the amount of time allowed for recovery between the senes i 
convulsions and the period of testing. In this as well as the foregoing studies th 
groups did not differ significantly in rates of running; also, there were no duer, 
ences which could rightly be attributable to emotional disturbances among tk 
experimentals. 

These findings are interpreted as indicating that: (1) ECS effects a small pe- 
manent decrement in ability to learn a relatively difficult maze ; (2) this decrement: 
is most likely due to brain injury, from which partial recovery is rapid, and '; 
the degree of defect is relatively uniform in all individuals of a homogeneous grasp 
of rats. (Authors’ abstr.) 
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Effect of a Secondary aceon’ Agent in Black-White Discrimination. 
Ehrerfreund, D. e I 
The Effect of Prostigmine on the Conditioned Response of ái Inhibited 
Dogs.” James, W.T., and Ginsburg, G. E. é 
The Effect of Emotionality on the Water Intake of the Rat. S tegel, P. S., 
and Stuckey, H.L. . 
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Effects of Electroconvulsive Shocks on Rat Behavior in a Dashiell-type of Wae 
Maze. : 


1. In the free choice situation provided by a Dashiell-type of water maz 
normal rats learned to take an ‘‘ economical "" (minimal distance) path. Repetition 
of a particular ‘‘ economical ” route was common, and among the control group 
_ this was most frequently a central alternation path. 

2. The shocked group covered longer distances and made a significantly 
greater number of reversals of direction with respect to the goal than did th 
controls. | 

3. The shocked group showed less repetition of particular ‘‘ economical | 
routes than did the controls and a greater preference for the peripheral route. 
In the shocked animals the evolution of a central-path preference began after the 
cessation of the shock series, whereas it was almost immediately perceptible in the 
control group. 

4. The convulsed rats, alone, developed a tenseness and fear-like reaction D 
being removed from their cages and to being placed in the maze. This was rapidiv 
lost after the shock period ended. 

5. In problems requiring the acquisition of new routes from start to exit. 
begun 16 and 26 days after cessation of shocks, the convulsed group showed 2 
certain handicap in habit formation as compared with the controls. 

(Authors’ abstr.} 


ee 


The Retroactive Effect of Electrvoshock on Learning. 


1. Nine groups of animals were trained to avoid a charged grid. One tna! 
per day was given on each of 18 days. Eight of the groups received an electro 
shock of 85 volts A.C. passed through the head for a -2 second at a certain time afte: 
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each trial, the time differing for different groups. The control group was run in 
the same way but received no cerebral shock. Learning was measured by the 


~*. number of trials in which the animals avoided the grid charge by running before 
=+ the end of the 10 second CS-US interval. 


z. There was a very marked depression of learning in the group which received 
the convulsive shock 20 seconds after each trial. The depression became progres- 
sively less in the 40 second, 1 minute, 4 minute and 15 minute groups. Animals 
= with longer trial-shock intervals (1 hour, 4 hour and 14 hour) did not differ signi- 

- ficantly from the controls. 
: 3. An additional control experiment was performed in which four groups of 


~< rats were run in the same way as the eight cerebral shock groups but in which the 


=- Shock following each trial was applied to the back legs. In different groups the 
<: leg shock was administered at different times after each trial. 

4. In the control experiment only the group of animals shocked through the 
legs 20 seconds after the daily run showed significantly slower learning. Animals 
shocked through the legs 60 seconds, 4 minutes, or 45 minutes after each trial 
showed no impairment in learning. This supports the argument that cerebral 
shock, at least in the 60 second or longer groups, did not inhibit learning by acting 


- aS a punishment. 


5. The results were interpreted in terms of a consolidation theory. It was 
Suggested that newly learned material undergoes a period of consolidation or 
perseveration. Early in this period a cerebral electroshock may practically wipe 
out the effect of learning. The material rapidly becomes more resistant to such 
disruption ; at the end of an hour no retroactive effect of cerebral electroshock 


was found. (Author's abstr.) 
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Duration of Decrements in Learning and Retention Following Electroshock Convulsions 
in the White Rat. 


This report has described certain experiments which were conducted to deter- 
mine the duration of the decrements in learning and retention following a series of 
25 electroshock convulsions. The Pittsburgh Electroshock Apparatus was 
employed and insured adequate control of relevant instrumental variables, the 
most important being the amperage and duration of the electroshock impulse. 
All learning and retention tests were conducted in the Lashley 111 maze which was 
slightly modified and adapted for swimming. The 257 animals used were of the 
Sprague-Dawley strain and were 105 days old at the beginning of each study. 
At this time their mean weight was 330 grammes. 

To ascertain the duration of the impairment in learning, tests were made 24 
hours and 30 days after the completion of the series of convulsions. The duration 
of the decrement in retention was studied by testing for retention at intervals of 
24 hours, 30 days, and 60 days following the last convulsion. 

The results of these experiments show that a controlled series of 25 electroshock 
convulsions is followed by a significant impairment of learning ability immediately 
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after the shock seres and that this impairment is still evident 30 days followirz 
treatment. In the latter case, the magnitude of the impairment is not as great 
as that which is found immediately after the shock series. 

A decrement in retention also appears 60 days after the convulsive senes. 
This impairment is at least as great as that which was demonstrated immediate! 
after the convulsions. 

A controlled series of electroshock convulsions results in occasional paralvss. 
as well as significant weight losses in the course of the convulsive series. 

With the termination of the convulsions, however, these weight losses are 
eventually overcome. (Authors’ abstr.) 


The Effects of Electroconvulsive Shocks on Gestation and Maternal Behaviour. I. 


The present paper is the first of two reporting the results of an investigatia 
to survey the effect of electroconvulsive shock on gestation and on innateiv 
organized patterns of behaviour in the albino rat. For the latter, parturitivan. 
nest building, lactation, and retrieving, which are components of maternal behaviour, 
were used. It was found that: 

I. Shocks administered in the latter half of pregnancy do not cause the animal 
to abort, but prolong gestation and make labor difficult. 

2. Electroconvulsive shocks obliterate maternal behaviour if initiated dung 
the last 12 to 15 days of pregnancy and continued until one day post partum. 

3- If the series of shocks is applied during the first fifteen days of lactation. 
maternal behaviour is affected to a considerable degree, but not obliterated. H 
shock is initiated on the seventh day post partum, i.e., after nest building, lactation 
and care of young are well established, the disruption is minimal. 

4. The severity of the disruption is related to the period of the reproductive 
cycle during which the shocks are applied. 

5. The growth of the young is temporarily retarded if the shocks are applied 
to the mothers during the lactation period. 

6. The effects of the shock did not appear to persist so long as 25 days pæt- 
shock. | | 

7. Except possibly in the most severe disturbances, there are great individua: 
differences in the resistance of mothers to the disruptive effects of shock, but wher 
the effects appear, they may be observed, as a rule, in all components of matema 
behaviour, although in a variable degree. (Author’s abst.) 


Effects of Electroshock Convulsions on Learning and Retention in Rats as Functions 
of Difficulty of the Task. 


In general these results indicate that a series of controlled electroshock con- 
vulsions does not affect learning and retention, either immediate or delayed, of a 
habit at the relatively simple level of difficulty of the straightaway or the single- 
choice-point maze. These results tend to substantiate conclusions drawn by otber 
research workers studying relatively simple habits under other less adequately 
controlled conditions. 

The major contribution of the present research lies in a comparison of these 
results of another series of experiments in which an exact duplication of the 
conditions of the present research existed with the exception of the relative diri- 
culty of the maze habit studied. In this latter instance a five-choice-point maz 
was employed and very significant decrements in both learning and retention— 
immediate and delayed—were observed. Since the only difference between the 
two research designs was the relative difficulty of the tasks to be learned and retained 
the conclusions seems warranted that the effects of electroshock convulsions on 
learning and retention are, in part at least, functions of the difficulty of the task 
or habit involved. (Author’s abstr.) 


Effects of I:lectroshock Convulsions on the Retention in Rats as Functions of Intensi’ 
of Electroshock Stimulus. 


I. Decrements in retention of the maze habit, significant at the one per cent. 
level of confidence, did occur immediately following the series of controlled electro- 
shock convulsions. 
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2. The magnitude of these decrements in retention were not related to the 
intensity of the electroshock impulses employed to induce the convulsions. 

3. No latent effects of the convulsions on the relearned habits were evidenced 
30 days following immediate post-shock relearning of the maze. 

4. Characteristic intraserial learning curves were found for learning both 
before and after convulsions. 

5. Changes in mean weights of the animals occurred during the series of 
convulsions. A marked loss in weight followed immediately.after the start of the 
series of convulsions, reaching an asymptotic level at approximately the fifteenth 
daily convulsion. At this point, a gradual increase began which was accelerated 


rapidly following the last shock treatment. (Authors’ abstr.) 
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A Factor Study of a Test Battery at Different Educational Levels. Chen, 
T.-Y. L., and Chow, A. H. e $ . 187 
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The Effect of Discouragement on the Revised Stanford-Binet Scale. Gordon, 
L. V., and Durea, M.A. . : . e 3 : : Š o 2 
Indeterminate Number Concepts. II. Brotherton, D. A., et al. g EH 
A Methodological Note on the "" Controlled Diary ” Technique. Anastasi, A. 2 
A Study of Fear and Anger in College Students Through the Controlled 
Diary Technique. Anastasi, A., et al. 24: 
Intelligence Examinations in Peru with the Lima Rivision of Terman’: S 
Group Test. Blumenfeld, W. . ; ; ; ax Me e . 25: 


VOL. LXXIV. MARCH, ı 
Properties of Bi-directional Gradients at Subgoals. Haselrud, G. M. 3 
An Exploratory Study of Color Discrimination of Children. Synolds, D. L., 

and Pronko, N.H. . 1 
A Study of the Linguistic Functioning of Children with Articulation and 

Reading Disabilities. Yedmack, J.G. 2; 
Adjustment Problems at Upper Extremes of Test ‘ d Intelligence.” Wells, 

F- L: ; d 
The Effect on Subsequent Maze Learning Ability of Graded Amounts of 

Vitamin B, in the Diet of Very Young Rats. O'Neill, P. H. e N 
Social Facilitation of Feeding Behavior in Dogs. I. Ross, S. and Je G. s o 
Studies in Delinquency. I. Zakolski, F. C. ; d , (Ip 
Studies in Delinquency. II. Zakolski, F.C. . j . Ik 
An Experiment in Pursuit of ‘‘ Color Blindness.” Pronkho, N. . H., et al.. IN 

J. GERONT. 

VOL. IV. A 1946. 
Some Factors Affecting Vocabulary Size in Later MAY: Fox, C., 

Birren, J. E. ly 
The Urinary Excretion of Neutral 17-Ketosteroids i in Middle- aged and Old 

Men. Kirk, E. š ; : 3 

J. NERV. MENT. DIS. 

VOL. CVIII. DECEMBER, Tou 
A Study of Fasciculations. Teitelbaum, H. A., and Bird, H. W. . bs 
A Study of the Relationship Between Constitutional Variations and F unda- 

mental Psychotic Behavior Reactions. Wittman, PD. etal. . , AC? 
*Self-inflicted Prefrontal Lobotomy. Papez, J. W., and Smolen, E. M. . e 
Group Psychotherapy in a State Hospital. Gray, W. . i . 5 
Porencephaly in Institutional Epileptics. Pigott, A. W., et al. e . 4 
Acute Porphyria. Clark, E. E., et al. : ; . 5C 
Diplopia due to Divergence Insufficiency. McKinney, J. Mech, t al. © 5 


Self-Inflicted Prefrontal Lobotomy. A Case Report. 


(1) A case is presented of a 63-year-old man who attempted suicide by shootin: 
himself in the right temple with a revolver. 
(2) After nine weeks of hospitalization he was admitted to the Columb: 
State Hospital because of the residuae of his injury. 
(3) An attempt is made to deduce the reasons for the attempted suicide bv 4: 
evaluation of the patient’s personality difficulties and the cortical degeneratt 
changes, both of which were related to the patient’s chronic alcoholism. 
(4) Neurologic findings were minimal, and could be related to the proximity 
of the path of the bullet to the middle frontal gyrus. 
(5) The chief defects found were in the higher mental functions and resemble 
closely those found after prefrontal lobotomy. The course of the illness and t* 
present status of the patient are described and correlated with those of a surgia 


prefrontal lobotomy. (Authors’ alten. 
VOL. CIX. JANUARY, (og 
Disturbances of Dermatokinesthesis on Cerebral and Spinal Diseases. 
Halpern, L. . e ; : è S e . : TE 
Hypno-Synthesis. Conn, J. H. : 7 i x ; : À ZE 
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Neurological Syndromes in Typhus Fever. Herman, E. 25 

The Successful Treatment of an Obsessive Compulsive Neurosis with Narco- 
synthesis Followed by Daily Electro-shocks. Korson, S. M. . - 37 

*The EEG in Scleroderma. Taylor, R. M., and Pacella, B. L. . ; ©. 42 


Rhythmic Palatopharyngeal Myoclonus. Stern, W. W. . ; , 48 
Poliomyelitis. Brown, J. R., and Baker, A.B.. : e g ; e 54 


The Electroencephalogram in Scleroderma. 


(1) Fifty-six patients with scleroderma were found to have abnormal electro- 
encephalograms in 84 per cent. of cases. 

(2) The abnormalities consisted mostly of “ slow ”’ patterns, 32 per cent. and 
convulsive patterns, 21 per cent. 

(3) The majority of the records were borderline or mild, fewer moderate and 
few severe. 

(4) The degree of abnormality was not related to the severity or extent of the 
sclerodermatous process or to its duration. 

(5) There is no general correlation between a unilateral predominance and the 
EEG abnormality and a unilateral or contralateral sclerodermatous process. 

(6) It is suggested that a decrease in the ionized calcium in the fluid environ- 
ment of nervous tissue might be a factor in the EEG abnormality. 

(Authors’ abstr.) 


FEBRUARY. 


*Intensive Electroplexy. Valentine, M. . 95 
Pathogenesis of Progressive Cephalothoracic Lipodystrophy. Ferré, T B. 113 
Psychiatric and Social Implications of Contrasts Between Psychopathic 
Personality and Obsessive Compulsion Neurosis. Michaels, J. J» and 
Porter, R.T. . 122 
Combined Treatment of Symptomatic Paresis with Penicillin and "Fever 
Produced by Continuous Intravenous Typhoid Vaccine. GE 


V. P., and Hammerman, S. i 7 F A : 133 
*Convulsive Therapies. Martin, P. A. ; 142 
The Wechsler-Bellevue Scale and the Substitution Test as Aids in Neuro- 

psychiatric Diagnosis. Hewson, L. R. ‘ : ; : : . 158 


Intensive Electroplexy. 


Electroplexy, used on an intensive schedule (once a day or more frequently), 
is qualitatively different in its therapeutic value and side effects from the orthodox 
course of more widely-spaced doses. It is the preferable technique in some 
conditions, giving a quicker initial response ` and also‘may produce remissions in 
some patients who fail with orthodox courses, but in this case maintenance doses 
or further intensive treatment may be required, possibly until the natural term 
of the psychosis is terminated. Dramatic but frequently unstable remissions 
may be obtained in unpromising cases. The effect of intensive treatment in 21 
cases 1s described. 

With intensive ECT there appears to be a speeding up of the ‘cumulative 
phase ” of electroplexy, and it is suggested that in some conditions treatment 
*2-%3/week is too infrequent to allow the therapeutic “ cumulative phase ” to 
occur. 

There is some evidence suggesting that in recoverable cases the period of 
hospitalization may be shortened if intensive ECT is applicable; however, it is 
not usually possible to reduce the total number of necessary convulsions by using 
treatment intensively. 

In the cases under review, intensive treatment was found of value (roughly 
in order of usefulness) in the following conditions : 

(1) Acute psychosis with refusal of food. 

(2) Acute mania. 

(3) The paranoid type of involutional psychosis. 
(4) Paranoid psychosis. 

If ECT is to be used at all in patients demonstrating the above conditions, 
the primary use of the intensive method is recommended. Intensive therapy 
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may also be used (5) in reducing tension in some cases of chronic mental illnes: 
(6) in some atypical depressions. In schizophrenia it is of little permanent value 

No hard and fast rules can be laid down on the subject of spacing treatmen:: 
and adherence to any rigid schedule is deleterious ` the treatment of the individta 
case must be reviewed from day to day. With intensive methods, treatment m:: 
be initiated x1/day or oftener according to the severity of the presenting symptor- 
and continued until the gross features of the psychosis are broken up, after whi-:: 
the rate of giving treatment is reduced by half and continued until a fair degre 
of improvement is obtained ; it seems preferable to stop just short of produci: 
severe amnesic-confusional symptoms. Treatment is then continued with space: 
doses, and maintenance doses if required. The physical complications of E: 
do not appear to be increased by its employment intensively. For reasons of tic: 


and distance, a late follow-up cannot be presented. (Author’s abstr.. 
MARCH. 
*Some Observations on Lobotomized Patients Based upon Routine Neuro- 
logic Examinations. Rose, A. S. : ; e. 200 
*Experimental Production of Convulsive Seizures. Anderson, C. L. DH 
Verified Cerebral Aneurysm with Negative Arteriogram. be aa B. J. and 
Ryan, J. J. 3 
An Oculokinetic Test of Equilibratory Co- ordination Having Differential 
Diagnostic Use. Meyers, R. i e EE 
Inducing Anxiety as a Part of the Therapeutic Method. ‘Walker, E. KE 233 
*Allergy and Psychoneuroses. Metzger, F.C. . 240 
The Wechsler-Bellevue Scale and the Substitution Test as Aids in Neuro- 
psychiatric Diagnosis. Hewson, L. R. : ; gl 


Some Observations on Lobotomized Patients Based Upon Routine Neuri: 
Examinations. 

From observations based on routine neurologic examinations, it is conclude: 
that prefrontal lobotomy induces in all cases regardless of the type of psychosis 
(1) a period of marked reduction in spontaneous motor activity association with é 
short attention span and a poverty of mental content ` (2) a period of loss of aut. 
matic higher center control over reflex emptying of the urinary bladder ` (3) a 
excessive reactivity to stimuli of pain applied to the body surface, especially to t 
sole of the foot, which is possibly permanent. For a few days postoperative: 
there is generalized reduction in muscle tone. But otherwise, there is no distur 
ance in volitional movement, motor co-ordination or perception. 

The explanations of these observations on lobotomized patients cannot fr 
established with certainty. However, the similarity of the altered bladde: 
function and reaction to pin pricks to that of normal children suggests that lobotom 
interrupts the mechanism of acquired automatic control over these functions. 

A pain stimulus applied to the sole of the foot of all individuals indue 
simultaneously the protective reflex of withdrawal and the perception of the sum 
ulus. The average adult integrates the stimulus into his awareness of the situatu? 
and when the stimulus is a part of a medical examination the reaction of witt- 
drawal of the affected limb may be completely inhibited. This inhibition of th 
basic reflex of withdrawal in the average adult is automatic, yet variable in degree 
depending on the circumstances at the moment of the stimulus. The appart: 
inability of the lobotomized individual to inhibit the reaction of withdrawal make 
it reasonable to conclude that the operation lobotomy interrupts nerve pathwa': 
involved in the function of control of some basic reflex patterns. 

(Author’s abstr.) 


Experimental Production of Convulsive Seizures. 


(1) Eight anesthetized adult rabbits (one male and one female from each: 
four litters) were given intracranial injections of 3 c.c. of equal parts of aceton 
and physiologic saline on alternative davs. 

(2) Each injection was followed by a convulsive seizure beginning from 5 
15 seconds after the injection. 

(3) Three animals exhibited convulsive seizures between injections. 
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(4) Analysis by the ether extraction method to determine the possible solvent 


~effect of acetone, indicated a mean brain dry weight of 16-025 gm. and a residue 


"of 8-93 gm. with a mean fat content of 7:0925 gm. 


(5) A similar analysis of the brains of 4 controls gave a mean brain dry weight 


~~ of 16-6725 gm. and a residue of 9-04 gm. with a mean fat content of 7-630 gm. 


(6) Statistical treatment indicated the difference in residue weight between the 


- control and experimental group was not significant. 


(7) Statistical treatment indicated a significant difference in the fat content 
of the two groups. 
(8) The conclusion may tentatively be drawn that the convulsions following 


--. Injections were due to the immediate fat solvent effect of the acetone. 


SE 
; 


(9) The seizures occurring between injections may have been due to the reduced 


lipin and lipoid of the brain. 


(10) No significant difference was observed in the reactions of, or effect upon, 


male as against female animals. 


(11) Individual differences in the effect upon specific animals were observed 


but the basis of the difference was not determined. (Authors’ abstr.) 


Allergy and Psychoneuroses. 


The clinical picture presented by the allergic individual is clouded by psycho- 


': neurotic manifestations in a great number of patients. Many reactions from medi- 
_ cines and hyposensitization treatments are on a fear basis, and not an allergic one. 
- Many allergic seizures which cannot be explained on a basis of increased exposure 


_to allergens can be explained on the basis of a complicating emotional experience. 


"A neurosis complicating allergy requires recognition and treatment. 


(Author’s abstr.) 
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_ Crushing Injuries to the Skull. Russell, W. R., and Schiller, F. . ; , 52 
-Platybasia. Mayerszky,C. . ; : e : e , O61 
Virus Diseases of the CNS. Gear, J. ' : . . . ; . 66 


~ Anticonvulsive Action of Paraldehyde. 


Paraldehyde is a substance with little toxicity that can be injected intravenously 


“in doses of up to 0-2 c.c. per kg. without any ill-effects. Large doses have a narcotic 
action. ; 


The motor responses of the cerebral cortex of the cat and human beings are 


` greatly reduced or abolished by small doses of paraldehyde. The convulsive 
` attacks produced in the course of neurosurgical operations by cortical stimulation 


` are immediately stopped by paraldehyde. 


Paraldehyde reduces or abolishes for some minutes the spontaneous cortical 


` activity of the cat according to the dose employed. Convulsive discharges of the 
=" Cortex elicited by leptazol disappear immediately with the injection of paraldehyde. 


The anticonvulsive action is also very striking in animals injected with different 


> convulsant drugs. A dose of paraldehyde protects an animal against large doses 
" Of strychnine and leptazol. The anticonvulsive action appears also in the decere- 


brate and spinal preparations. Clinically, paraldehyde has been used in many 


+ Cases to stop operative or postoperative convulsions that in some cases may reach 


ae 


serious proportions. 

The depressing action of paraldehyde has also been demonstrated on the 
Peripheral neuromuscular junctions and on the ganglion synapses, although the 
action is more marked on the cerebral cortex. 

The theoretical implications and mechanism of action of paraldehyde are 
briefly discussed. This substance is recommended in doses of 0-05 to o'I c.c. 
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per kg. intravenously as the best agent that we actually have to break and ac: 
a convulsive discharge. The dose may be repeated if necessary. 
(Authors’ abstr.) 


Syncope and Seizures. 


I. One hundred and fourteen patients have been described having syncope 
spells and episodes of transient dizziness, blurring of vision, ‘‘ blackout,” abdomina. 
sensations, and weakness with or without loss of consciousness. No defn 
convulsions occurred in any of them although in one instance a seizure was produce 
during the hydration and pitressin test. 

2. All these patients had pathological EEG records between spells, t: 
commonest type of abnormality being a diffuse dysrhythmia (65 per cent.). 

3. These spells were essentially the same as the vagal and vasovagal attack 
described by Gowers, and the EEG disturbances indicate that they are fund 
mentally epileptic in character. 

4. The form of the pathological EEG abnormality and the character of tx 
spells suggest a subcortical and probably hypothalamic origin. 

5. For this reason, and the fact that convulsive seizures do not occur, a: 
also because of the personal and social stigmata attached to the diagnosis of epilepss 
the term ‘‘ encephalosyncope ” is suggested as a diagnosis for these patients. l 
is in effect a mild form of idiopathic epilepsy. 

6. In several instances a focal abnormality in the temporal region can i 
isolated by the EEG and these patients have ictal automatisms. These are cae 
of focal cortical temporal lobe seizures. . 

7. The term “ psychomotor discharges ” is misleading when used to dexn* 
an EEG abnormality since so-called ‘‘ psychomotor ” attacks are not aa: 
associated with such discharges and vice versa. Attempts to correlate this pattet 
of EEG abnormality with clinical syndromes may lead to considerable confus 

(Author’s abstr.) 
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Acute Necrotizing Hemorrhagic Encephalopathy. Adams, R. D., et al. . 
Asymptomatic Extrapyramidal Involvement in Dicks Disease. Winkelman, 
N. W., and Book, M. H. 


Red Softening of the Brain. Fazio, C. l i i l , , at 
Prevention of the Experimental Allergic Encephalomyelitis. Ferraro, À., 
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et al. : ` 
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Parent Participation in Teaching Speech to the Deaf Child. Lassman, G. 366 
A Description of the Se Clinic at the E Veterans Hospital. 


Welsh, A. M. . d 372 
VOL. XIV. MARCH, 1949. 
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Return of Sensation after Experimentally Produced Lesions in Sciatic Nerve of Cat. 


The area of analgesia after section of the saphenous major, tibial, peroneal 
and sural nerves of the cat’s leg have been described. The sensory supply of the 
whole sciatic nerve has been outlined and the extent of the loss was shown in 
accordance with the sural nerves involved. 

The terminology of sensory loss and sensory regeneration is not well defined 
and it is suggested that some uniformity be accepted. The anatomic sensory 
supply of a nerve should be considered to be that ‘area represented by the loss 
of light touch immediately after section of that nerve. The area within the 
periphery of the anatomic sensory supply has preservation of pain as a result of 
dual innervation or intermediate zone. When other nerves adjacent to one left 
intact are severed, the area preserved sensibility is called the residual supply 
of the nerve. 

When some time has elapsed after section of a nerve and the area of analgesia 
continues to shrink without regeneration, this shrinkage is due to overlap and is 
brought about by the ingrowth of fibers from adjacent nerves. In this area there 
is recovery of deep pin-prick whereas the area of loss of touch remains constant. 

Finally, the area which remains completely insensitive to all cutaneous sensa- 
tions whatever time may have elapsed without regeneration is called the area of 
isolated supply. Any recovery within this area can result only from regeneration. 
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We have outlined the area of potential nerve overlap for the sciatic nerve of 
the cat. Asin man, large areas of return of sensibility to pain within the anatomic 
supply of a nerve occur as the result of overlap when regeneration is impossible. 
The rate and manner of this return is described. 

The rate and the completeness of return of sensibility to pin-prick is described 
after primary and secondary sutures. The recovery of sensation due to regenera- 
tion, as opposed to the return of sensation due to overlap, is often characterized 
by large areas becoming imperfectly sensitive as contrasted to shrinkage of the 
area of analgesia. No correlation was found between the recovery of sensation 
and of motion. As in man, motor recovery may be well advanced and sensory 
recovery may not have begun. Asin man, pressure pain returned before sensibility 
to deep pin-prick. 

The placing reaction occurred before return of cutaneous sensibility and was 
related to motor recovery and probably deep sensibility, to which there is a greater 
overlap than to pain. 

When a suture was delayed for 60 days after section of a nerve, recovery oi 
sensation of deep pin-prick was markedly delayed both as to time of first evidence 
of recovery and completeness of recovery. Moreover, often there were long periods 
of delay between a certain degree of recovery and a later progression. Further- 
more, in a number of cases no sensory recovery occurred. (Authors’ abstr.) 


Acetylcholine and Convulsive Activity. 


An investigation of the effects of cholinesterase-inhibiting substances and a 
stable acetylcholine homologue on the convulsive activity of the cat’s cerebral 
cortex yielded the following results : 

I. Eserine administered intravenously or applied directly to the exposed 
cortex was found to facilitate the convulsive response to a series of widely different 
chemical substances. This facilitation was characterized by a more rapid onset 
of convulsive activity, more frequent convulsive spikes, the elicitation of spikes 
by the combined application of eserine and the convulsant substance when the 
latter was ineffective by itself, and the re-evocation of convulsive activity op 
application of eserine to a previously spiking area which had apparently recovered 
from the effect of the convulsant substance. 

2. Intravenously injected prostigmine, like eserine, exerted a facilitating 
effect on convulsive activity in doses which were without ‘significant effect on 
blood pressure or heart rate. 

3. The parasympathomimetic choline ester mecholyl applied to the cortex 
in conjunction with convulsant substances augmented their effect in a way simiiar 
to that described above for eserine. These results are interpreted as indicating a 
significant role of acetylcholine in the processes underlying cortical convulsive 
activity. 

4. Di-isopropyl fluorophosphate was without effect on convulsive activity 
whether administered intravenously or applied directly to the cortex. The possible 
causes of this unexpected result with DFP are still under investigation. 

: (Authors’ abstr.) 


Effects of Direct and Reflex Nerve Stimulation on. the Exocrine Secretory Activi 
of Pancreas. 


With the pancreatic duct cannulated the effects of direct and reflex nere 
stimulation on the exocrine secretory activity of the pancreas have been observed. 
Faradic stimulation of the vagi or of the splanchnic nerves with the pancreatx 
nerves intact augmented the rate of secretion. Direct faradic stimulation of the 
celiac plexus before or after functional degeneration of the parasympathic pre 
ganglionic fibers also increased the flow of pancreatic juice. This result persisted 
following depression of the adrenergic nerves with ergotoxine phosphate. The 
postganglionic nerve supply to the pancreas thus includes cholinergic fibers whic! 
increases the rate of flow of pancreatic Juice. Stimulation of the celiac gangs 
under similar conditions, but with paralysis of cholinergic fibers by atropine sulphate 
resulted in an inhibition of the flow of pancreatic fluid. The postganghos: 
sympathetic nerve supply of the pancreas must also contain adrenergic comp 
nents which retard the rate of flow of pancreatic juice. Stimulation of mesenten 
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erves resulted in a marked decrease of pancreatic secretion. This effect was 
‘btained when all nerves to the pancreas were intact and when the vagi and the 
planchnic nerves had been functionally degenerated. In the latter case, however, 
t was less pronounced. With vagus and splanchnic nerves degenerated the effect 
ersisted following transection of the jejunum but disappeared when the celiac 
angha were extirpated. Reflexes from the intestine to the pancreas may hence 
œ mediated in part through the splanchnic nerves and reflex centers in the central 
iervous system, but reflex pathways from the intestine to the pancreas which do 
iot traverse the central nervous system undoubtedly exist and involve synaptic 
onnections in the celiac ganglia. - 

Since Richins demonstrated that the sympathetic nerve components in the 
vancreas of the cat pass only to blood vessels, the pancreatic secretory responses 
o splanchnic and mesenteric nerve stimulation can probably be best explained as a 
esult. of alterations of blood flow through the gland. (Authors’ abstr.) 


Relationships Between Cerebral and Cerebellar Cortices in Cat. 


I. Electrical stimulation of a number of the specific functional areas of the 
‘erebral cortex in the cat evokes responses in related regions of the contralateral 
‘ortex. 

2. Stimulation of somatic area I (postcentral homologue) evokes responses 
‘onfined largely to the contralateral anterior lobe and lobulus simplex. The face 
ubdivision projects to the simplex and upper culmen while the arm and leg sub- 
livision projects to the lower culmen and centralis respectively. The projection 
of the trunk area overlaps part of the urea to which the arm and leg areas project. 

3. Stimulation of somatic area II evokes responses confined largely to the 
:ontralateral paramedian lobule. The evidence was suggestive of face represen- 
zation in the more rostral folia with the arm and leg being more caudally situated. 

4. Auditory areas I and II project to the folium vermis and tuber vermis 
n an overlapping pattern, with the auditory area II projection concentrated 
somewhat caudally. 

5. The autonomic center for the eyes situated on the medial wall of the cerebral 
cortex is represented primarily in the contralateral cerebellar hemisphere, the 
upper folia of the adjacent paramedian lobule and the lateral arm of lobulus simplex. 

6. Duality of representation exists in the cerebellar cortex as it does in the 
cerebral cortex. (Author's abstr.) 


Relation of Pain Sensory Threshold to Form of Mechanical Stimulator. 


Pain thresholds of individual pain spots at their points of highest sensitivity 
have been tested by probes of various forms. Spherical stimulators have the 
advantages that their curvature gives a simple measure of the skin indentation 
at threshold ; that they do not penetrate the epithelium; and that over a con- 
-iderable range of sizes, threshold is reached when approximately the lower hemi- 
“wherical surface has been pressed into contact with the skin surface. Under 
(re circumstances the plot of grams force per area of hemisphere, or per radius 
"url, gives approximately constant values of threshold over a considerable 
iunge of sizes. Deviations from constancy at either end of this range can be 
accounted for by simple mechanical factors whose effect is minimal in the constant 
lunge. 

Over this range, it may be inferred that the constant factor of stimulation at 
threshold is lateral stretch of the subepithelial nerve net. Since fibers reaching 
the skin under each sensory focus turn horizontally into the net, lengthwise stretch 
of nerve terminals appears to be the etfective stimulus for pain endings in mechanical 
distortion of the skin. 

Other simple experiments and casual experiences agree with this inference to 
the extent of demonstrating that in the absence of inflammation, stretch is a most 
Cttective stimulus for skin pain endings. (Author’s abstr.) 


Actions of Anti-cholinesterases on Endplate Potential of Frog Muscle. 


A systematic study has been made on the effects produced on the endplate 
tential (e.p.p.) of the curarized frog’s sartorious by seven anti-cholinesterases | 
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All slow the time course of the e.p.p. set us by single or repetitive nerve volleys 
and increase the relative size (voltage) of the slowly decaying component. 

Four criteria have been adopted in order to express graphically the concentration 
action relationship for these seven substances in respect both of the time cours: 
of the e.p.p. and of the relative size of the slowly-decaying component. 

Each of the four criteria increases along a sigmoid curve when plotted against th: 
negative logarithm of the prostigmine concentration, and this relationship als 
appears to hold with the other anti-cholinesterases. 

For any one criterion there are wide divergences in the activities of the sub 
stances, prostigmine being the most effective and DFP usually the least. However. 
the relative activities assessed by the four criteria are in good agreement, a finding 
which is inherently probable, for all four criteria have been chosen because they 
are likely to assess anti-cholinesterase activity. 

In contrast, the curare-like depressant action of all seven substances diverges 
widely from these assumed anti-cholinesterase activities. 

By the above four criteria for testing anti-cholinesterase activity fn vivo, the 
concentration for half effectiveness has to be much higher than with in vitro testing. 
but less so with prostigmine than with others. Presumably this discrepancy 1 
attributable to the special type of cholinesterase at the frog’s endplate. 

The ACh hypothesis of neuro-muscular transmission is fully in accord with ai 


the observations, which themselves throw light on the detailed mechanisms involved _ 


in this transmission—in particular the removal of ACh from the site of its actio. 
and the generation of the slow component of the endplate potential. 

The concentration-action curves of prostigmine as determined in vivo are 
discussed in relationship to the concentration-inhibition curves for in vitro inhibiti-z 
of ChE, and are shown to correspond to a monomolecular inhibitory action on a: 


enzyme of low concentration. (Authors’ abstr.) 
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Pattern of Tactile Representation in the Thalamus of the Cat. 


1. Physiological excitation of cutaneous tactile receptors produces a localize 
potential change in the ventral nucleus of the cat's thalamus. This respon~ 
is sufficiently characteristic to serve adequately as a means of mapping the pattem 
of tactile representation in the thalamus. 

2. The responsive area in the thalamus is contained within but does not & 
completely the pars externa arcuata of the ventral nuclear group. 

3. The contralateral surface of the body is represented within this responsive 
area as a figure of the animal, with the tail pointed antero-laterally, face and mouta 
medially, the extremities inferiorly. The figure is distorted to allow greate- 
volume representation of those parts of the body with the greatest innervat: t 
density. The dorsal midline portions of the body are represented i in the continuity 
from nose to tail across the superior portions of the responsive area. Revers 
of the representation of the cervical segments does not occur in the thalamu 
An ipsilateral face area is present medial to points for mouth and contralater 
face. No responses were recorded following stimulation of other parts of tix 
ipsilateral body surface. (Authors’ abstr.) 
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Effect of Preoccipital and Temporal Decortication on Learned Visual Discrimination 
in Monkeys. 


1. Monkeys were trained in a visual form discrimination using a modified 
discrimination-box. 

2. The discrimination habit was abolished by one-stage, bilateral extirpation 
of cortical areas 18 and 19, but was reacquired with postoperative retraining 
(monkey D-1) 

3. With training trials presented between operations, seriatim destruction 
of areas 18 and 19 produces no habit-loss after either operation. Subsequent 
bitemporal decortication resulted in a postoperative amnesia which could not be 
overcome with prolonged retraining (monkey D-2). 

A, The habit was retained following bitemporal decortication (monkey D-4) 
and was acquired initially in the absence of these (monkey D-3). Subsequent 
bilateral removal of areas 18 and 19 permanently abolished the form discrimination, 
although both animals readily learned a simple brightness-discrimination in the 
same apparatus. (Authors’ abstr.) 


Irritability of Mammalian Nerve Following Ischemia. 


The peroneal nerve in the cat is cut and enclosed in a glass of electrode filled 
with Ringer’s solution where it is stimulated by single shocks from an inductorium. 
The blood supply to the nerve is isolated at the knee, and the circulation in the 
nerve is observed through the glass. 

Clamping the vessels results in a cessation of circulation in the nerve as observed 
through the glass electrode. 

Cessation of circulation results (after a variable interval up to 7 min.) in an 
increase in irritability of the nerve as shown by increased contractions of the 
tibialis anticus muscle. 

Removal of the clamp on the blood vessels at the height of contractions returns 
the nerve to the initial condition in an average of 2:5 minutes. The experiment 
inay be immediately repeated when this occurs. 

If the clamp on the blood vessel is not removed the nerve loses its irritability 
after an interval varying from Io to 26 minutes. After returning the circulation 
to the nerve, a recovery period of possibly up to an hour is necessary before the 
nerve responds again to the original stimulus. If it does not thus recover, an 
inorease in the strength of the stimulus may permit the continuation of the 
experiment. 

A good preparation may be used for hours for repeated demonstrations of the 
effect of ischemia. It is suggested that these observations may have a bearing 
on the question of ischemic pain. (Authors’ abstr.) 


Study of Multiplied Cortical Responses to Repetitive Stimulation in the Thalamus. 


Repetitive stimulation of the lateral geniculate nucleus in the rabbit anacs- 
thetized lightly with ether is likely to exaggerate the voltage of the fast deflections 
(specific response) which occur in the cortex following stimulation in the thalamus, 
and to cause these waves to discharge spontaneously, independent of the stimulus 
sequence, and to continue to do so after stimulation ceases. Since a specific 
repetitive response of this magnitude so obscures the alpha waves as to appear to 
replace them, or may do so in fact, the multiplied response to the stimulus effectively 
constitutes the whole record. 

In the authors’ experience it is unlikely for after-discharge to occur in the 
post-stimulatory period unless preceded by multiplied response in the stimulatory 
phase. The maximal after-discharge follows when termination of stimulation 
occurs during the height of the response, in other words, the paroxysm initiated 
during stimulation merely continues into the post-stimulatory phase. ‘The authors 
believe that the repetitive discharge of the specific response mechanism in paroxysins 
is assignable to the same neural elements as those which summate their activities 
to produce the strychnine spikes. Like that of strychnine, the paroxysmal reaction 
is readily blocked by ether and is prone to spread rather widely during the later 
phases of an experiment. 

The experiments offer further proof for the existence of two functionally distinct 
but complexly interrelated neural mechanisms of cortex generally. They indicate 
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that the paroxysmal discharges of which convulsive phenomena consist represent 
an abnormally intense activity disorder of the specific response mechanism and d. 
not necessarily involve the alpha rhythm mechanism. 

An alternative possibility is afforded for explaining multiple frequencies tha: 
occur transiently in the electroencephalogram during photic driving: these ma, 
represent spontaneous discharges in the specific response mechanism rather (ha: 
on and off responses to successive flashes. (Authors’ abstr.) 


Effects of Localized Cutaneous Stimulation on Circulation in Duodenal Artensi-: 
and Capillary Beds. 


The vasomotor activity of the arterioles and capillary beds of the duodenum 
during cutaneous stimulation with warmth and cold was studied by emplovinz 
quick freezing and subsequent fixation of tissues with the freezing-drying technique 

During cutaneous application of warmth the arterioles in the subserosa an: 
submucosa of the duodenum were dilated, and the capillary beds in the villi were 
engorged with blood. During application of cold the corresponding artericle 
were constricted, and the capillary beds were ischemic. 

The most pronounced vasoconstriction was observed in the larger artenuole: 
located within the subserosa, but blood flow in these vessels was rapid durin: 
vasoconstriction as well as during vasodilatation. Constriction of these vessek 
could not be considered of greatest importance in regulation of blood flow throuzh 
the capillary beds since the more peripheral arterioles in the submucosa of the 
duodenum under these conditions contained a considerable amount of blued 
The vasomotor activity in the arterioles of the submucosa seemed more significant 
in this regard. While the tonic changes in these vessels were not so great as iñ 
the larger arterioles of the subserosa, the blood flowed rapidly only during vax- 
dilatation with warm cutaneous stimulation and was slowed during vasoconstriction 
with cutaneous application of cold. The blood in the lumina of the constricted) 
arterioles was congested. The congested blood exerted a damming etfect whiz 
prevented the passage of blood cells into the capillary beds. The plasma whic: 
trickled through appeared to wash the formed elements of the blood out of the 
capillary beds and into the venous circulation. No active capillary constmnictivs 
seemed necessary. Vasoconstriction in the arterioles of the submucosa was 3 
rigidly controlled response to reflex nerve stimulation and is probablv the me: 
important nervous response directly regulating blood flow through the capillary 
beds. Vasodilator reflexes were more loosely regulated and are probably due to 
inhibition of muscle contraction with more passive muscle response. 

(Authors’ abstr.) 


Effects of Barbiturates and Ether on Spontaneous Electrical Activity of Dog Bratr. 


The spontaneous electrical activity of the cerebral hemispheres of normal des 
and the changes produced in it by ether and the barbiturate drugs have been 
studied. The following observations were made : 

I. The dominant spontaneous electrical activity of the brains of unane- 
thetized dogs at a low level of excitation is about 25 + per sec. A variable amourt 
of 12 + per sec. and 50 + per sec. activity is usually present, the former bein: 
marked posteriorly and the latter more marked anteriorly. With enhancemert 
of the excitatory state of the animal state of the animal, the 50 4- per sec. activity 
is observed in the posterior portions of the brain under this circumstance. 

2. During ether anesthesia the electroencephalogram is dominated by 50 — 
per sec. activity. During the induction period this occurred first in the parieta. 
cortex and then in the premotor area. The amplitude of the electrical oscillation 
increased in the parietal and premotor areas, while at the same time the am phitude 
of the brain waves of the motor cortex decreased. Significant slowing of the brar 
waves during ether anesthesia was not observed until the anesthesia had beconit 
very deep. 

3. The induction of sodium amytal narcosis was characterized electrograph: 
cally by the early disappearance of the 50 + per sec. oscillations, then the lus ù 
the 25 per sec. activity, and finally by the loss of the 12 + per sec. wave 
In the deeper narcosis a gradual slowing of frequencies vecurred. The amplitud: 
and frequency of the electric activity was altered least in the motor area. A 
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characteristic of barbiturate narcosis was that periodically decreased spontaneous 
electrical activity was followed by bursts (“ suppression-burst ’’ phenomena). 

This was manifested in light narcosis by the “ barbiturate bursts,” and in deep 
narcosis by the bursts alternating with “ blackouts.” It is suggested that these 
phenomena are related to metabolic changes in the nerve cells concerned with the 
recovery and excitation processes of the neuron, since the excitability of neurons 
to electrical stimuli during " blackouts "was regained so slowly. 

4. Electrical threshold studies of the cerebral cortex suggested that sodium 
amytal narcosis depressed the motor strip less than any other area of cortex. 

5. It is suggested that sodium amytal and ether exert a selective effect upon 
nerve cells, based upon their size. Sodium amytal first affects the smaller neurons 
and later the larger ones. Ether, on the other hand, appears to act first on the 
larger neurons, and later on the smaller ones. (Authors’ abstr.) 


J. NEUROSURG. 


VOL. VI. JANUARY, 1949. 
Neurosurgery, Yesterday, To-day and To-morrow. Penfield, W. . ; 6 
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Selective Cortical Undercutting As a Means of Modifying and Studying Frontal 
Lobe Function in Man. Preliminary Report of Forty-three Operative Cases. 


I. Selective cortical undercutting constitutes a method of producing discrete 
cortical lesions in man without interference of the blood supply to adjacent areas 
of the brain. 

2. Cortical undercutting is anatomically and surgically feasible and has certain 
technical advantages over cortical ablations, especially in speed, facility and 
preservation of blood supply. 

3. A preliminary report is made of 43 cases of selective cortical undercutting 
of the frontal lobes. 

4. The areas selected for undercutting have been areas 9 and 10 of Brodmann 
because of empiric success reported by others in the ablation or leucotomy of 
these areas, and the orbital and cingulate gyrus areas because of their known 
influence on the autonomic system and behavior of animals. 

5. The operative technique is described, as well as a method of marking the 
undercut areas by wire loops. 

6. The gross physiologic results have been largely of a negative nature. 

7. The therapeutic results justify further investigation. 

(Author’s abstr.) 
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MIND. 
` VOL. LVIH. APRIL, 1949. 
Russell’s Doubts about Induction. Edwards, P. . . ; ; . At 
A Defence of ‘‘ Synthetic Necessary Truth.” Toulmin, S. ‘ , 164 
Determinables, Determinals and Determinants (II). Prior, A. N.. . 178 


Economic Behaviour and Welfare. Little, I. M. D. . ; . 195 
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VOL. VII. OCTOBER, ous 
Feeblemindedness : Absolute, Relative and Apparent. Karner, L. . 305 
The Psychologist’s Contribution to the Recognition of Pseudo-feebleminded- 
ness. Waskowitz, C. H. . ea 
The Role of Psychometry in the Differential Diagnosis of Some Forms of 
Pseudo-feeblemindedness. Altable, J. P. . ye 
Social and Educational I Wrongly Diagnosed as F eeblemindedness. 
Safran, D., and Harms, E. ; ; : d , Aë 
A Case of Pretended Stupidity. Shools, N. E; E 
The Pseudo-feebleminded Child and Adolescent in Court. Hartogs, R. , A 
The Relations Between Impaired Hearing and Pseudo-feeblemindedness. 
Hardy, W.G. . i ; ; : i ; ; e : ake 
NERVEN. 
VOL. XVIII. lag’. 


Comparative Psychopathological Experiences from the Two World Wars. 
Bonhoeffer, K. . : ; TE 


The Significance of Feeling for the Experience- Structure. ENT H.. ~ 4 


Origination, Evolution, Transformation, Sublimation. Gruhle, H. W. . un 
A Contribution to the Pathocharacterology of SE Perey cane 
Baeyer, W. x 
The Psyche of the Spinal Cord Injured. Schulte, W. ; : z oo 
Concerning Cochlear Amusia. Kranz, H. e è ; : e ei 
Predisposition and Environment. Gruhle, H W. ; ; 5 : , I 
*When Cardiazol, When Electric Shock? Kraus, P. : : ‘ Ir 
Hopping Nystagmus. Frenzel, H. . 25 
On the Concept of Fore- Gestalt and its ‘Significance for Brain Pathology. 
Conrad, K. : 2s 
Partial Psychic Blindness after Occipital ‘Brain-injury with Special Impair- 
ment of Physiognomy-Recognition. Faust, C.  . , Ae 
Neurological and Psychic Disturbances in Hepatic Ailments. Zillig, G- A 
Symptomatic Psychoses of ‘‘ Schizoform ” SES in the Train of Uremia. 
Thiele, R. “ ‘ ‘ - A 
Psychological Investigations on Brain- injured. Busemann, A. ; e 37 


*Smell and Taste Disturbances after Head Injuries. Bay, E. 
On the Perception of Body Space and Movement E the Skin. Stracke, 


J: . 433 
Organic Illness and Neurosis. “Goppert, H. ; e 3 : : eR 
*The Paranoid Schizophrenias. Kleist, K. 481, 5H 
The Significance of the Vie in Impulsively Driven States of Adoles- 

cents. Pipkorn, U. . . Kat 
Introduction to a Discussion on Shock Therapy. Schneider, K. ; 55 
*On Taste-disturbances in EE and the Anosmia-ageusia Syndrome. 

Faber, W., and Jung, R. . . : ; ; ‘ : : AN 


When Cardiazol, When Electric Shock? 


Cardiazol treatment by reasonpof the modification by Emma (simultase-> 
injection of cardiazol and grape sugar) has become again capable of compet: 
with electro-shock treatment. The differences in the effectiveness of cherr: 
and physical convulsive treatments are to be sure not great. In severe excitem*> H 
states of catatonic and hebephrenic stamp, even in non-organically conditur- 
states of confusion, cardiazol is found by the author to be the more positively 2 
more intensively acting means. In paranoid and hallucinatory forms of scho $| 
phrenia, but particularly in dementia simplex, differences in the effectivenes “ 
the two convulsive methods are less striking. Acute catatonia demands cardu: 
treatment in massive form. Also in many depressions cardiazo] treatment Jr 
a greater effectiveness. F. C. SUMNER (Psychol. Abstr. 
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Smell and Taste Disturbances After Head Injuries. 

The literature is reviewed and cases are presented bearing on smell and taste 
disturbances after head injuries. Smell disturbances occur quite frequently after 
head injuries. They consist in unilateral or bilateral hypnosmia or anosmia 
which may be bound with spontaneous parosmias. They are conditioned by 
-. tearing of the fila olfactoria or by lesion of the bulbi or tractus olfactorii. Trau- 
= matic injuries to the central part of olfactory area (hippocampus formation) occur 
. Much more rarely and probably only in the case of penetrating brain injuries 
(shot wotnds). They lead not to anosmia but to epileptic attacks of the uncinatus- 
type and to genuine olfactory hallucinations. Taste disturbances after head 
_ injuries, in so far as peripherally conditioned, are not (or only exceptionally) of 
_ Organic origin. They are accompanying phenomena of an aromatic anosmia and 
owe their existence to a psychologically conditioned extension of the smell dis- 
turbance to the whole oral sense, which is grounded in the close synaesthesia of 
the chemical senses. F. C. SUMNER (Psychol. Abstr.) 


On Taste Disturbances in Brain-Injured and the Anosmia-ageusia Syndrome. 


Among 300 open brain wound cases (brain shot) in whom an exact investigation 
_ of taste sensitivity was undertaken there were found 6 with positive central taste 
_ disturbances as follows: 1 bilateral ageusia, 1 bilateral parageusia (bitter mono- 
_ geusia), 4 hemigeusias. Among 500 closed brain wound cases (contusio cerebri) 
there were 7 bilateral central taste disturbances. The bilateral ageusias are always 
bound with anosmia while the unilateral ageusias have no, or only slight, smell 
_ disturbances. The author believes, on the basis of neurological and Roentgen 
findings, that the traumatic ageusia-anosmia is caused by hemorrhages in the wall 
of the 3rd ventricle and not, as elsewhere assumed, by contusions of the cortical 
taste centers. F. C. SUMNER (Psychol. Abstr.) 


The Paranoid Schizophrenias. 

The author concludes a study of paranoid schizophrenias in actual cases and 
in the literature with the following observations: (1) that catatonic schizophrenias 
are about double the frequency of paranoid schizophrenias; (2) that among his 
paranoids the preponderance of women is considerable (36-3 per cent. men and 
63°7 per cent. women) while among his catatonics women were somewhat less 
numerous than men; (3) that typical, combined and atypical forms are to be 
_ distinguished among paranoids as well as among catatonics; (4) that the course 
in paranoid ailments is preponderantly chronic steadily progressive in 72:6 per 
cent., with remissions being considerably less than among catatonics ; (5) that the 
age of paranoids (averaging 37:3) is essentially higher than that of catatonics 
(averaging 25:3); (6) that hereditary taint is, on the whole, weaker in paranoids 
than in catatonics; (7) that the general diagnosis of ‘‘ paranoid schizophrenia ”’ 
was reached with greater positiveness than that of “ catatonic schizophrenia.” 

, F. C. SUMNER (Psychol. Abstr.) 


PROC. ROY. SOC. MED. 


= VOL. XLII. MARCH, 1949. 
Discussion on Streptomycin in Meningitis , 155 
Gross Morbid Anatomy of the CNS of Cases of Tuberculous Meningitis T Treated 

with Streptomycin. Daniel, P.M. . e 169 
PSYCHIAT. 
VOL. XI. NOVEMBER, 1948. 


Special Logic of Schizophrenic and Other Types of Autistic Thought. Arieti,S. 325 
Notes on an Experiment in International Multiprofessional Co-operation. 


Querido, A. i : : : : , 349 

-= Multidisciplinary Methods in ‘Retrospect. O’ Doherty, E. F. . ; , 355 
Speech Disturbances. Baker, S. J. . ; : ; i e , 359 
Mental Hygiene in Industry. Line, wW.. 5 ; : ‘ ; , 367 

_ Psychiatry, Education and the Unesco “ Tensions Project.” Sullivan, H. S. 371 
Tough and Easy Cultures. Arsenian, J. and J.M. . : ; : e 377 


| Magical Fright. Gillin, J. i : z ; , ; e ; . 387 
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PSYCHIAT. QUART. 


VOL. XXII. JULY, m 
Sublimation and Aggression. Hart, H. H. i e , Do 
*Electric Shock During Pregnancy. Doan, D. I., and Huston, P. Es. s 1 
A Preliminary Report of the Value of Pentothal Sodium as a Prognostic Aid 
in 40 Mental Patients. Barbara, D. A. , ui 
Attitudes and Opinions Concerning Mental Illness. Ramsey, G. V., nd 
Scipp, M.. r eop 
Tuberculosis in a State Hospital. Pleasare, EA ; í ; , 8 
Sleep Paralysis. Schneck, J. M. ; d i 
Psychogenic and Organic Determinants and their Education with Dys- 
kinesias. Siegal, L. J. S : i A Tr 
_ Further Studies on Beating Fantasies. Bergler, E, : : aak 
Post-traumatic Syndrome. Karlan, S. C., and Heller, E. p 
A Statistical Study of Patients in the New York Civil State Hospitals 
Malzberg, B. 443 


Out-Patient Treatment of Pre-psychotic and Post- -psychotic Veterans in a 
Mental Hygiene Clinic. Nussbaum, K., and Charen, S. S : SI 


Combat Psychiatry in an Infantry Division. E E E, x TEE 
Father Time. Meerloo, A. M. e : j Fa 
Subcoma Insulin Therapy. Tomlinson, P. J. D 
Psychodrama Combined with Insulin in the Treatment of Psychoses. Moreno, 

J. L., and Schwartz, M. . pI 
A Note on "Manner of Approach ” ‘in the Rorschach Test as a Measure of 

Psychic Energy. Linn, L. ; : : , Dä 
Fictions in Domestic Relationships. ` Eliasberg, W.G. , "9 


Clinical Psychology in the State Hospital. Landis, C., and Kinder, E ty. 
The Psychological Function of the Proper Name in the Reconstruction of the | 

Personality of a Schizophrenic. Duss, L. . . š e , D 
Neurosyphilis. Weiss, I. I. . , 
Psychology of Reputation in Neurotics. Bergler, Eci : 
On Various Uses of the Recorded Interview in Psychotherapy. "Freed, H.. on 
Psychodynamic Factors in Narcolepsy and Cataplexy. Coodley, A. , Di 
Folie à Deux. Kibzey, A.T. . WM 
The Use of Histamine in Preparing Patients for Psychatherapy. Ni iver, „E. 0. Ké 


Electric Shock During Pregnancy. 

Herewith are added seven cases to the nine already reported by other. = 
which electric shock treatment alone has been used during pregnancy. Thee 
patients reported here all received curare to soften the convulsions. Ont wë 
treated in the first trimester, four in the second and two in the third. In al 
cases the pregnancy was not complicated by the treatment, and unevetti 
delivery of normal infants was accomplished at term. On the basis of ths 
experience, and the reports in the literature, it would seem that pregnancy pre 
is not a contraindication to electric shock therapy. From the writers’ expenet 
it also appears that curare may be used with safety. (Authors’ abstr! 
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VOL. XVII. OCTOBER, 14° 
Depersonalization and the Body Ego with SE Reference to the Genital 
Representation. Berman, L. . , 483 
The Equivalents of Matricide. Lindner, R. M. : : e © o B 
The Thread of Life. Roheim, G. . . , sooo ek 
Prince Hal’s Conflict. Kris, E. ; , e SET 
Spirituality and Beauty in Artistic Experience. Lee, H.B. . e SE 
The Nature of Reality, the Meaning of Nothing, etc. Lewin, B. D. 54 


Transference in Borderline Neuroses. Stern, A. s Ji 
On the Meaning of Losing Teeth in Dreams. Lorand, 5. i 
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VOL. XVIII. 1949. 
A Case of Pathological Jealousy. Barag, G. . - js : e I 
‘The Passing of the Gentleman. Evans, W.N. I9 
A Neglected Boundary of Psychoanalysis. Wittels, F. e : - 44 
Schreber’s Delusion of the End of the World. Katan, M.. : . 60 
Observations on a Primary Form of Anhedonia. Glauber, I. P. : . 67 
Anal Sensations and Feelings of Persecutions. Arlow, J. A. . è , 79 
PSYCHOL. BULL. 

VOL. XLVI. JANUARY, 1949. 
Infant Care and Personality. Ovlansky, H. : j I 
The Prevost-Fechner-Benham Subjective Colors. Cohen, ase and Gordon, 

D. A. ‘ : : . 97 
An Extension of Control Group Design. “Solomon, D L.. ; : : , 137 
Animal Hypnosis. Gilman, T., and Marcuse, F. L. . a” k . Lët 

PSYCHOL. REV. 
VOL. LVI. JANUARY, 1949. 
A Note on Frustration-Aggression Theories of Dollard and His Associates. 

Morlan, G.K. . I 
The Application of Ọperational Analysis to Human Motor Behavior. E lison, 

D. G. . . 9 
The Function of the Frontal Cortex. Stanley, W : Č., and ‘Jaynes, Jex - I8 


Factual Issues in the “ Continuity ” Controversy. Blum, R. A. and J.S. . 33 
The Formation of Learning Sets. Harlow, H. F. A ; : e , 5I 


VOL. LVI. | MARCH, 1949. 
Stimulus Intensity Dynamism (V) and Stimulus Generalization. Hall, G. L. 67 
Behavior Oscillation and the Growth of Preference. Taylor, J. C. 77 
Motivation, Perception and Attitude Change. Hastorf, A. H., and Knutson, 

A. E i 88 
Some Psychological Implications of Cortical Suppressor Areas. Jones, F: N. 95 
Food-seeking Drive, Affective Process and Learning. Young, P. H. , 98 


PSYCHOSOM. MED. 


VOL. X. NOVEMBER-DECEMBER, 1948. 

Psychodynamic Mechanism in Neuro-dermatitis. Miller, M. L. ; 309 

Brain Wave Patterns Accompanying Changes in Sleep and Wakefulness 
During Hypnosis. Barker, W., and Burgivin, S. . 17 


3 
Life Situations and Serum Antibody Titers. Bakke, J. L., and Wolff, H. G. 327 
Diarrhoea. Sperling, M. 


331 

Peripheral Vasomotor Reactions as Indices of Basic Emotional Tension and 
Lability. Theron, P.A. . 335 

The Diagnostic Value of Peripheral Vasomotor Reactions in the Psycho- 
néuroses. van der Merwe, A. B. e - 347 
Erasistratus, Antiochus and Psychosomatic Medicine. Seguin, C. A.. . 355 
Personality Factors in Allergic Nasal Disorders, etc. Mitchell, J. H., et al.. 357 
Audiometry Under Hypnosis. Schneck, J. M. . : ; ; : , 361 
Emotional Factors and Tuberculosis. Berle, B.B. . 7 ; ; . 366 
VOL. XI. JANUARY-FEBRUARY, 1949. 
Emotional Factors in the Etiology of Hyperthyroidism. Lidz, T. . 2 


*Physiologic Studies of Reaction to Stress in RNE and Early Schizo- 
phrenia. Malmo, R. B., and Shagass, C. 

Physiologic Study of Symptom Mechavisris in 1 Psychiatric Patients | under 
Stress. Malmo, R. B., and Shagass, C. 25 

*Effect of Chronic Fear on the Gastric Secretion of HCl i in Dogs. "Mahl, G. F , 30 
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Reaction to Stress in Anxiety and Early Schizophrenia. 


1. An unselected population of 75 patients was divided into three groujs 
(A) 36 patients in whom anxiety was the predominant symptom; (B) all orbe 
patients, except early schizophrenics (N = 28), and (C) 11 early schizophrenic 
Eleven normal control subjects were employed in order to provide a bas 
line. 

2. <A standardized series of pain stimulations were presented by a Hard: 
Wolff stimulator. Physiologic recordings were taken continuously througho:: 
the test. Quantitative data obtained from analysis of records were compares 
with the clinical status of the case. 

3. The results and major conclusions may be summarized as follows: (4 
in general, severity of anxiety appeared to be related to degree of physiolon: 
disturbance ; (B) the clearest correspondence between degree of anxiety and degre 
of physiologic disturbance under stress was found with measurements reflectin: 
striate muscle activity such as finger movement and neck muscle potentia; 
(C) in general, the more severe the anxiety, the greater was the over-reaction ts 
pain stimulation ` (D) in terms of general level of responsiveness, the early schr- 
phrenic group resembled the most anxious group more than any other. But uv 
two quite different types of reaction, the schizophrenic group showed a relative 
lack of discrimination among the various intensities. This poor discriminate 
appeared to reflect (at a simple level) the inappropriateness of response, which is 
generally typical of schizophrenia. (Authors’ abstr.) 


Effect of Chronic Fear on the Gastric Secretion of HCl in Dogs. 


1. A review of the literature concerned with specific psychologic processes 
involved in the etiology of peptic ulcer revealed a confusing array of contrasting 
proposals resulting from personality studies of ulcer patients. Of these proposais. 
that which emphasized the primary role of chronic fear or anxiety appeared to be 
the best substantiated one. 

2. Experimental evidence shows that vagal discharge and associated increase¢ 
gastric acidity plays a primary role in the physiologic mechanism of ulcer 
formation. 

3. From the foregoing, one would predict a positive relation between chronic 
fear behaviour and gastric acidity. This prediction was not adequately supporte: 
experimentally and it is contradictory to Cannon’s hypothesis that increased 
sympathetic discharge is associated with inhibited parasympathetic discharge 
in the emotional response of fear. 

4. This study was performed to obtain direct experimental evidence relevan: 
to these two hypotheses: (a) during a state of chronic fear behaviour, the acidity 
of the gastric contents is higher than during normal behaviour; (b) if persistent 
fear behaviour occurs over an extended period of time, peptic ulcers will develcr. 
It was also desirable to measure gastric emptying rate, heart rate, and behavioura 
changes under these two conditions of behaviour. 

5. A modified conditioning procedure was used to develop a state of chronic 
fear in 7 dogs. Behavioural observations revealed that 6 of these dogs developed 
chronic fear behaviour and at the same time showed increased gastric acidity, 
gastric emptying rate, non-resting heart rate, and increased variability of bot 
non-resting and resting heart rates. The dog who failed to develop chronic fear 
behaviour was the only exception to this pattern of autonomic changes. Removal 
of the animals from the experimental environment or omission of the reinforcing 
pain stimulus resulted in recovery of these behavioural, gastric and cardiac changes. 
Evidence showed that increased acidity occurs during conditioned fear in the 
absence of the primary experience of pain. No sexual difference was found in the 
acid response to the induction of chronic fear. 

6. Gross and histologic examination of the stomach and duodenum of each 
dog showed no signs of tissue pathology in any case. 

7. The implication of these results for the problem of ulceration in human: 
was discussed. In addition, they indicated that the direct extension of Cannon: 
hypothesis to chronic emotional states, which are of basic importance in psycho% 
matic disorders, is not justified. (Author’s abstr.) 
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Q. J. STUD. ALC. 


VOL. IX. DECEMBER, 1948. 
Alcohol Tolerance in Individuals with Chronic Producer-Gas Intoxication. 
Bjerver, K., and Goldberg, L. e : , 329 
The Motivational Pattern of Drinking. Riley, J. W., jun., etal. 353 
The Importance of the Co-operation of Physicians in the ‘Attack on Alco- 
holism. Höjer, J. A. 363 
Proposals of the Swedish Government Committee for Reform of the Care of 
Inebriates. Wiklund, D. . 372 
Ancient Experience with Intoxicating Drinks. McKinlay, A. P. 388 
Report on the Twenty-third International Congress on Alcoholism. ` Lolli, 
G., and Mann, M. . d š ; : , 415 
MARCH. 1949. 
The Treatment of Methanol Poisoning with Ethanol. Agner, K., et al. , 515 
Changing Concepts in Alcoholism and its Management. Kersten, P. M. . 523 
One Aspect of Causation in Alcoholism. Bird, B. . 532 


Collaboration Between Government and Private Initiative in the Fight 
Against Alcoholism in Switzerland and Other Countries. Steiger, V. J. 544 


Patterns of State Taxation of Distilled Spirits. Traylor, O. F.. ; , 556 
Alcoholics Anonymous, in Melbourne, Australia. Wilding, D. J. . , 609 
REV. NEUROL. 

VOL. LXXX. SEPTEMBER-OCTOBER, 1948. 

Elementary Phenomena of the EEG Examined in the Se of the SE E 
of Electric Organs. Fessard, A. ; 569 
Physiopathological Aspects of Cortical Oxygen. Rémond, A. . 579 
Tubercular Meningitis and Streptomycin EEG Control. Euziere, Ju et al. 589 
EEG Study of Lesions of the Base of the Brain. Faure, J etal. . - 596 
| | NOVEMBER. 


Neurosurgical Experiences in Hereditary Optic Atrophy. Verbiest, H. . 657 
Lesion of the Luysian Body with Destruction of the Red Nucleus of the Same 


Side Without Hemiballismus. Nicolesco, J. and T. . e ‘ - 677 
Senile Myeloses. <Austregesilo, A. . : e : : d ‘ , 683 
REV. PSICOL. GEN. APLIC. 

VOL. III. | 1948. 
Scientific Patterns and Human Ethics. Allport, G. W. . g : ~ 425 
The Institute of the Humanities. Ortega, J., et al. , 449 
Psychological Study of a Case of Kleptomania. Guera, A., and Lang, T.. 469 
RIV. PSICOL. 
VOL. XLIV. JULY-SEPTEMBER, 1948. 
Examination of a Series of Intelligence Tests. Gozzano, M. . ; . II? 
The Psychology of Twins. Gedda, L. ; . 125 
The Estimation of Intelligence of Young Italian Girls by Valentine’s s Test. 
Falorni, M. L. . 132 


Imaginative Activity i in the Interpretation of Rorschach Pictures. Baaci, V. 142 


RORSCHACH R. EXCH. 


VOL. XII. l 1948. 
Personality Factors Involved in Student Concentration on Creative Painting 

and Commercial Art. Anderson, I., and Munroe, R. . i . Ią4I 
The Use of the MAPS Test with Disturbed Adolescents. Joel, W.. 155 
Rorschach Signs for the Diagnosis of Organic Pathology. Mee R. M. 165 
Involutional Psychosis with Alcoholism. Glik, E. E. . . 168 


The Use of Projective Techniques in Industry. Steiner, M. E. ; . IJI 
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| SAMIKSA. 
VOL. I. 1947- 
The Genesis of the Superego. Jones, E. . i : s ; 3 
The Story of the Light that Disappeared. Roheim, G ; ` e 51 
Psychoanalytical Interpretation of Animal Behaviour. Bose, G. : - 209 
The Psychology of Mans Attitude Towards Woman. Daly, C. D. . = 23I 
Symbolism in the Drawing of a Transvestite. Grotjahn, M. . e . 241 
Psychological Testings. Rapaport, D. ‘ : ; ; e - 245 
Nature of Paranoid Delusions. Chatterji, N. N. , i ; ; - 263 


STUD. PSYCHOL. PSYCHIAT., CATH. UNIV, AM. 


VOL. VII. i 1948. 
A Comparative Study of a Ee SE and Four Other wie. on the 
MMPI. Bier, W. es 3 e No. xa 


1. Biochemistry, Pathology, Physiology, etc. 


Amylase of Blood and of Cerebrospinal Fluid in Heine-Medin Disease. Caltabiano, 
G. B. [Riv. pediat. siciliana, 1, 197-200 (1946).] 
In 15 children with poliomyelitis (aged 7 months—4 years) 40-160 and 2-5- 
Io units of amylase were found, respectively, in blood and cerebrospinal fluid. 
C. SCANDURA (Chem. Abstr.) 


Fluorescence of Cerebrospinal Fluid of Children with Various Diseases. Cacioppo. 
Filippo. [Riv. pediat. siciliana, 2, 27-8 (1947).] 

The study included 19 cases of various non-nervous diseases (I), 90 cases of 
diseases affecting the nervous system (II), and 68 cases of tubercular meningitis 
(III). Exposed to Wood’s light spinal fluids from (I) and (II) gave no fluorescence, 
while those from (III) gave a blue fluorescence, even though the disease was in an 
early stage and other diagnostic means were of no value. Only in 2 cases of blue 
fluorescence was (III) not confirmed by bacteriological and clinical examination. 
Cacioppo believes the fluorescence is due to the thiochrome formed by oxidation 
of aneurine which is much increased during this disease. 

C. ScaNDURA (Chem. Abstr.) 


The Histamine Content of Spinal Fluid with Special Consideration of Dementia 
Praecox. Trabuccht, Cherubino. [Riv. patol. nervosa e mentale, 49, 131- 
"Di (1941).] 

‘Histamine can be determined in spinal fluid without extraction by the method 
of Barsoum and Gaddum (C. A., 29, 80421). The influence of acetylcholine is 
eliminated with atropine. Adenosine compounds exert on isolated guinea-pig 
intestine a relaxing effect and callicrein would have no effect at the concentrations 
employed. Histamine in the spinal fluid of normal persons and of schizophrenics 
of various types was always less than o:ly per c.c. Histamine does not seem to 
play a role in schizophrenic pathology. A. E. MEYER (Chém. Abstr.) 


Amylolytic Power of Blood and of Cerebrospinal Fluid in Children. Caltabtano, 
G. B. (Riv. pediat. siciliana, 1, 195-7 (1946).] 


Experiments on 20 children showed no relation between the diastasic power of 
the cerebrospinal fluid and their age. Fluids of babies a few months old contain 
amylases. There is no relation between amylase content of the blood and of the 
cerebrospinal fluid. .No increase of the diastasic content was found in 3 cases of 
tubercular meningitis. C. ScANDURA (Chem. Abstr.). 


Cerebrospinal Fluid of Heaithy Children After Subarachnoid Injection of Nicotinic 
Acid. Zangri, G., and Lanza, A. (Riv. pediat. siciliana, 1, 330-4 (1946)... 

Data are tabulated on the cerebrospinal fluid (including contents of albumin, 

reducing substances, chlorides, etc.) of 20 children after injection of 20-30 mg. Na 

nicotinate (I) or 100 mg. nicotinamide (II). The spinal fluid became normal after 
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4-7 days and 2-3 days after the injection of (I) and (II) respectively. A second 
injection, 5-8 days after the first, had but little effect on the spinal fluid. 
C. SCANDURA (Chem. Abstr.). 


Organic Phosphoric Esters in Normal and Pathological Cerebrospinal Fluids. Huszák, 
István (Tudományegyetemi -Agykutaté Intézet, Szeged, Hung.). [Orvosok 
Lapja Népegészségügy, 3, 961-2 (1947).] 
No phosphoric acid esters hydrolyzable by acids or alkalies could be detected 
in cerebrospinal fluid. IstvaAN FınáLY (Chem. Abstr.). 


Acetylcholine in the Cerebrospinal Fluid of Mental Patients. Coloma, T. Alcober 
(Inst. med. exptl., Valencia, Spain). [Trabajos inst. naci. cienc. med. 
(Madrid) 3, 359-66 (1943-44).] oe 

Acetylcholine (I) in the cerebrospinal fluid of 32 mental patients was deter- 
mined by Corsten’s method (C. A., 85, 3278). No (I) was found in one-third of 
the cases, most frequently in epilepsy, less frequently in hebephrenia; (I) was 
always present in catatony. Some samples produced relaxation of lung preparations 
instead of contraction. Also repetition of the irrigation with the same preparation 
caused relaxation instead of contraction. F, Fromm (Chem. Abstr.). 


Cholinesterase Activity in Normal and Febrile Rabbit Brain. Peiss, C. N., Field, 
John, and Hall, Victor E [Am. J. Physiol., 155, 56-9 (1948).] 


Whole homogenate from normal and febrile rabbit brains hydrolyzes, respec- 
tively, 9:07 and 8-81 mg. of acetylcholine per 100 mg. fresh tissue per hour. These 
values are the means of 12 determinations. The difference between these means 
is not significant. The supernatant fraction of similar homogenates hydrolyzes 
respectively, 3°52 and 3:51 mg. acetylcholine per roo mg. fresh tissue per hour 
(mean of 12 determinations each). The results suggest that quantitative changes 
in cholinesterase assay are not associated with the thermostatic reset which occurs 
in fever. E. D. WALTER (Chem. Abstr.). 


Distribution of the Two Fractions of Cholinesterase in Homogenates of Portions of 
the Dog Brain. Little, J. Maxwell. [Am. J. Physiol., 155, 60-3 (1948) ; 
cf. C. A., 43, 297d.] l 
The Qa-ch values (mg. of acetylcholine hydrolyzed/roo mg. wet weight /6o 
minutes) for various portions of the dog brain are as follows: caudate nucleus 
33°6, cerebellar cortex oz, cerebellar medulla 8-3, cerebellar peduncle 6-4, medulla 
56, thalamus 5:3, spinal cord 3-6, internal capsule 2-6, white matter 0-93, corpus 
callosum o. In general, there is a direct relationship between the estimated relative 
mass of nerve fiber in the tissue and the activity of the supernatant fluid fraction 
of cholinesterase. With the exception of the corpus callosum, this relationship is 
suggestive that the supernatant fluid fraction may be more highly concentrated in 
the nerve fiber. E. D. WALTER (Chem. Abstr.). 


Vitamin Inhibitors of Cholinesterase. (II) Action of Vitamin K on Serum Choltnes- 
terase In Vitro and In Vivo. Salvi, P., and Chiro, G. Di. [Acta neurol. 
(Naples), 2, 485-8 (1947).] 

Vitamin K inhibits (70-3 per cent. for concentrations of 0-2 per cent.) the cholines- 
terase of blood serum. The intravenous injection of vitamin K (10 mg.) decreases 
the cholinesterase content of blood. 


(LII) Nicotinic Acid and Cholinesterase of Blood Serum In Vitro and In Vivo. 
Salvi, P., and Morelli, A. (Ibid., 986—91.] 
Nicotinic acid (I) inhibits (29:5 per cent. for concentrations of 0-3 per cent.) 
the cholinesterase of blood serum. The intravenous injection of 30 mg. (I) decreases 
the blood content of cholinesterase. 


(IV) Bile Salts, Serum Cholinesterase, and Sympathic-Para-Sympathic Equilibrium. 
[Ibid., 991-7. ] 

Na taurocholate and Na glvcocholate in vitro inhibit (76:2 and 46-5 per cent., 
respectively for concentrations of o-o1 M) serum cholinesterase. Na dehydro- 
cholate (1-2 g. intravenously injected) decreases the cholinesterase content of blood 
serum. C. SCANDURA (Chem. Abstr.). 
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The Concentration of Some Sulfonamide Compounds in the Blood and Spinal Fluid 
in Infancy. Sartori, Ernesto. [Boll. soc. med.-chir. Pavia, 55, 811-18 
(1941).] 

Albucid, administered during 24 hours at a total dosage of 0-3 g. per kg., reaches 
higher concentrations in blood and spinal fluid of infants and in shorter time than 
is the case with sulfapyridine given in equal amounts. Albucid is eliminated in 
8 hours, sulfapyridine in 24. A. E. MEYER (Chem. Abstr.}. 


` Grigorescu’s Reaction for Globulins in the Spinal Fluid. Matilla, V., and Garrid», 
J. Aparicio. (Inst. med. exptl., Madrid). [Trabagos inst. nacl. cienc. mei. 
(Madrid) 2, 257-64 (1943-44).] 


The reaction consists in the appearance of turbidity at the surface of contact 
between 0-5 c.c. of spinal fluid with superimposed os per cent. EtOH. The method 
‘is equally as sensitive and reliable as other methods. It does not give false positive 
readings in case of contamination with small quantities of blood. 

A. E. MEYER (Chem. Absttr.). 


Colloid Reaction Investigations on Spinal Fluid. Szécsey, Gyorgy (Tudomanvegve- 
temi II, sz. Belklintka, Budapest, SE [Orvosi Hetilap, 89, 268-72 
(1948).] 

Samples of cerebrospinal fluid were tested 6) according to Guillain by the ben- 
zoin test ; (2) by the mastic test proposed by Emanuel, Kafka, Cutting and Stanton; 
(3) by the paraffin test according to Kafka; and (4) by the shellac test proposed 
by Urechia-Danetz with the modification that the reagent was prepared according 
to Marchionini. Investigation of 50 different fluids proved that (1) gave best 
results and made possible a reliable distinguishment between meningitis and lues 
reaction types. IsTvAN Finaty (Chem. Abstr.). 


Ultraviolet Light Absorption of Spinal Fluid Ultrafiltrates from Schizophrenics. 
Duensing, Friedrich (Univ. Gottingen, Ger.). [Nervenarzt, 18, 277-9 (1947).] 
Absorption curves were measured between 240 and 289 my in spinal fluid 
ultrafiltrates from 15 schizophrenics and, as controls, 5 psychopaths. There was 
considerable variation in the curves and no consistent differences were found, 
except that the schizophrenic fluids tended to give a. smaller absorption. 
Duensing concludes that abnormal substances, detectable by this method, are 


not present in the spinal fluid in schizophrenia. 
WARREN M. SpPERRY (Chem. Abstr.). 


Protein Content and Wassermann Reaction in Cerebrospinal Fluid. Rizzo, Cristo- 
foro (Univ. Messina, Italy). [Riv. patol. nervosa e mentale, 68, 49-57 
(1947).] 

The smallest protein content of cerebrospinal fluid in order that the Wasser- 
mann reaction be positive should be 0-0168-0-0170 g. per cent. The maximum 
normal protein content is 0:0165 g. per cent. C. ScANDURA (Chem. Abstr.). 


Blood Cholesterol Level in Hypophysealencephalitic Conditions. Zondek, H., Les- 
zynsky, H., and Wolfsohn, Gerda. (Biccur-Cholim Hosp., Jerusalem). 
[Schweiz. med. Wochschr., 78, 746 (1948).] 


A high blood cholesterol level is found in disease of the hypophysis (240—460 
mg. per cent.) in a great percentage of the cases examined. It is assumed that 
regulation of the cholesterol level is subject to the status of the hypophysis. 

E. Maes (Chem. Abstr.). 


Comparison of Transients in Inorganic Systems With Those in Plant and Nerve 
Cells. Bartlett, James H. (J. Cellular Comp. Physiol., 32, 1-29 (1948).! 


In the Lillie passive iron-wire model of nerve, overshoot of potential does not 
occur as it does in nerve during the transition from the active to the passive state. 
Current vs. time curves in Valonia, Halicystis and Nitella have the same qualitative 
nature as those in electrolytic cells such as FeH,SO,H,(Pt). The inductance 
discovered in squid nerve is essentially an electric parameter necessary for des- 
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cribing the overshoot which is attributed to 2 or more coupled reactions. If a 
nerve surface is regarded as analogous to a “‘ rusty ” sieve, subthreshold effects 
would be governed by leakage of ions through the sieve, and propagation of an 
impulse would be associated with removal of a closely adhering layer from the 
sieve itself. H L. Mason (Chem, Abstr.) 


Action of Some Quaternary Ammonium Derivatives on Neuromuscular Transmission. 
Huidobro, F. [Bol. soc. biol. Santiago, Chile, 5, 6—10 (1948).] 


Choline 1, Girard-P 0-1-1, and Girard-T 0-5 per cent. were tested on cats anes- 
thetized with. nembutal. The compounds increased the action of KCl and of 
acetylcholine, opposed that of curare, and intensified that of prostigmine. Choline 
was effective in denervated muscles also. H. L. Wians (Chem. Abstr.). 


Carbamate Conduction Block in Frog Nerve Fibers. Crescitellt, Frederick. [Am. 
J. Physiol., 155, 82—91 (1948).] 


Certain features in the blocking action of ethyl, propyl, butyl and amy] carba- 
mate are described. These esters block selectively the different fibers of the bull- 
frog sciatic nerve. Evidence for the existence of a period of heightened suscepti- 
bility to block by carbamate was noted after the washing out of a previously 
added carbamate and the complete recovéry of ability to conduct. 

E. D. WALTER (Chem. Abstr.) 


Action of Caffeine and Bromides in Weakened and Well-established Conditional 
Reflex Polypnea. Popova, T. V. (Fiziol. Zhur. (J. Physiol., 34, 549-54 
(1948).] 

Administration of o-1 g. caffeine (in milk) to dogs prolonged a conditioned 
polypnea from 3-7 minutes to 20 minutes. Administration of NaBr leads to 
extinction of conditioned reflex action only at 1:5 g. NaBr (9 kg. dog), and the 
extinction is not stable as a rule. This indicates that the action of bromide is 
not limited to the respiratory center, but depends on the functional state of cerebral 
cortex. Caffeine acts as an analeptic and is capable of enhancing the conditional 
refiex polypnea, weakened by prolonged action of the stimulus. 

G. M. KosoLarorF (Chem. Abstr.) 


Histidine in the Urine of Mental Patients. Capaccioli, Pietro. Lass, studi psichiat., 
37, 202-8 (1948).] 

By the Hinslers and Laszlo method histidine was determined in the urine of 
normal persons and of patients with common diseases and with mental diseases. 
Histidine was always present but quantitative differences were not significant. 

CG ScaANDURA (Chem. Abstr.) 


Infiuence of Insulin-shock Therapy on Protein Metabolism and Elimination of 
Chlorides in Schizophrenia. Cortesi, Maria C. (Rass. studi psichiat., 35, 
79-103 (1946).] | 

In 11 patients with schizophrenia subjected to insulin-shock therapy for 1, 2 
and 4 months and to unchanged diet, the daily urinary elimination of urea was 
determined by the Kowarsky method, chlorides, by the Strauss method, and in 
some cases, phosphatides and creatinine were determined. In 66 per cent. of the 
cases a decrease of the N excretion was noted, in 33 per cent. an increase. Both 
effects persisted also after the treatment. Chloride elimination was slightly 
increased in 50 per cent. of the cases and decreased in the others. 

C. SCANDURA (Chem. Abstr.) 


The Ammonia and Glutamine Content of the Brain. Richter, Derek, and Dawson, 
Rex M. C. [J. Biol. Chem., 176, 1199-1210 (1948).] 


The normal NH, (I) content of the rat brain was 0-28 mg. per cent. and the 
glutamine (II) content was 79 mg. per cent. The (1) level was decreased by pro- 
longed nembutal narcosis and markedly increased by direct stimulation of the 
brain or by procedures which increased cerebral irritability. The (I) level was 
increased to 0-47 mg. per cent. by picrotoxin administration and to 0-81 mg. per 


776 BIBLIOGRAPHY AND EPITOME. (July, 


cent. by anoxia. Electric stimulation caused a rapid increase in the (I) level iz 
I-2 sec. and it was also raised by the stimulus of decapitation. The brain |; 
was not affected by emotional excitement and the (II) content was not significant: 
affected by any of the factors which were tested. Injections of NH ¿C1 in the 
rat caused convulsions when the brain (I) had risen to 9 mg. percent. In conditions 
such as epilepsy, in which the brain is abnormally irritable, the toxic action of |; 
may play a significant part. H O. S. (Chem. Abstr.). 


Detection of Scorbutic and Rachitic Changes in Pigeon by Measurement of Chronazia. 
Lecoq, Raoul, Chauchard, Paul, and Mazoué, Henrietta. (Compt. rera.. 
222, 685-7 (1946).| 
Adult pigeons made deficient in either vitamin C or D (by avitaminous diets 
or diets producing alkalosis), show an increased chronaxia for peripheral nerve 
followed by a. decreased muscle chronaxia. These changes reach a maximum 
value at which they remain, by the 8th day of avitaminosis. The neuromuscular 
disturbances produced by alkalosis yield only to vitamin feeding, there is no svn- 
thesis of vitamins by the birds. B. A. (Chem. Abstr.). 


Chronaximetric Investigation of Anaphylactic Shock. Chauchard, Paul, Maazou. 
Henriette, and Lecoq, Raoul. (Compt. rend. soc. biol., 142, 889-90 (1948). 


During non-fatal anaphylactic (horse serum) shock in guinea-pigs and rats the 
peripheral chronaxia shows first a decrease, then, about 30 minutes after the shock 
injection, a large increase. Atropine prevents the first phase and antergan prevents 
the second phase; the 2 drugs together prevent all changes in chronaxia. It 
seems probable that at first acetylcholine, then later histamine, are involved in 
the shock reaction. L. E. Gitson (Chem. Abstr.). 


Nucleic Acid in Nerve-Cell Regeneration. Bodian, David (Johns Hopkins Unir., 
Baltimore, Md.). (Symposia Soc. Exptl. Biol. I, Nucleic Acid, 163-75 
(1947); of. C. A., 41, 3855d.] 

The cytoplasmic nucleic acid function in normal and regenerating metabolism 
of nerve cells was examined. Regressive changes in neurons follow disturbances 
such as those induced by chemical agents, toxins, virus activity, etc. Under 
some conditions these disturbances may lead to death of the cell. It appears that 
the Nissl substance (I) (nucleoprotein aggregate) is the most sensitive morpholo- 
gical indicator of regressive changes in that it shows the first changes, which are 
in the direction of reduction in quantity. Reduction in (I) is apparent withirc 
24 hours after axon section, and the reduction proceeds for a period of one week, 
during which time the protein structure of (I), and the basophilic component 
disappear in the central part of the cell body. A decrease in absorption at 2804 A. 
reflects these changes. Recovery changes are evident within 2 weeks after section. 
In chromatolytic cytoplasm a decrease in extinction coefhcients occurred at 2652 
and 2804 A., paralleling morphological changes in (I). The nucleo-protein changes 
in cellular body cytoplasm which occur during regression and regeneration seem 
to be associated with adjustment of the steady state of the nerve cell to the initial 
decrease of cell volume and subsequent growth requirements of the regenerating 
axon. Enzymic changes during chromatolysis indicate that the acid phosphatase 
activity is doubled during axon regeneration, as compared with normal nerve. 
Ten to 14 days after sciatic nerve section acid phosphatase activity is 6 times 
normal, such increase being attributed to the proliferation of Schwann cells. Tests 
using anterior horn cells reveal an average 40 per cent. decrease of phosphocreatine 
in regenerating anterior gray when compared to normal gray of the opposite side. 
The values for inorganic P were high, owing to hydrolysis of acid-hydrolwzable 
phosphate during the determination. This resulted in low adenosinetriphosphate 
values which are not considered to be significant. Likewise the difference in 
inorganic phosphate of normal and regenerating anterior gray is not significant. 
The decrease encountered in creatine phosphate in regenerating neurons suggests 
an increased usage of creatine phosphate. It is postulated that the disturbance 
of molecule arrangements in the complex nucleoprotein aggregate (Nissl body: 
is an important factor in induced virus resistance in nerve cells. The changes 
observed towards embryonic levels, with subsequent return to adult levels as 
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regeneration is completed. Both developing and regenerating neurons have low 

levels of cytochrome oxidase activity, low levels of cytoplasmic nucleo-protein, 

high phosphate turnover, and increased demands for protoplasmic synthesis. 
Joun P. CRISPELL (Chem. Abstr.). 


Does Glutamic Acid have any Effect on Learning? Stellar, Eliot, and McElroy, 
Wm. D. (Johns Hopkins Univ., Baltimore, Md.). (Science, 108, 281-3 
(1948).] 

The maze-learning ability of pigmented rats of the Johns Hopkins colony 
(descendants of the Lashley strain) was not improved by the feeding of 200 mg. 
of L(+) — glutamic acid per day. These results do not confirm those of Zimmer- 
man and Ross (C. A., 38, 4688) who used albino rats of the Sherman strain, 
although the same procedures were followed in all other details. 

| FRED. H. SNYDER (Chem. Abstr.). 


Role of Peroxide in Oxidations in Nerve Tissues. Huszák, István (Univ. Szeged, 
Hung.). [Orvosok Lapja és Népegészsgugy, 2, 1245-8 (1946).] 

In cats the catalase quotients found were for red corpuscles 6000, liver 2700, 
kidneys 800, lungs 600, spleen 550, heart muscle 400, gastrocnemius 400, gray 
substance of brain Go, white substance of brain 40. In cat-brain tissue heavy 
metal ions catalyzed oxygen absorption. In horse.brain fatty acids absorbed no 
© in presence of heavy metal salts or metal salts and H,O,. The fraction containing 
unsaturated acids could easily be oxidized by heavy-metal ions. H,O, probably 
forms hydroxy acids, which are easier to oxidize. The low catalase content of 
brains is tentatively attributed to the fact that nerve tissue contains much unsatur- 
ated acid, for the oxidation of which peroxide formed during other biological pro- 
cesses is readily available. IstvAN Finaty (Chem. Abstr.). 


Wheat Gluten as a Convulsant. Erickson, T. C., Gilson, W. E., Elvehjem. C. A., 
and Newell, G. W. (Univ. Wisconsin, Madison). [Proc. Assoc. Research 
Nervous Mental Disease, 26, 164-74 (1947); cf. C. A., 41, 5183. 


WARREN M. SPERRY (Chem. Abstr.). 


An Experiment on Human Vitamin B, Deprivation. Hawkins, W. W., and 
Barsky, James (Univ. Saskatchewan, Con) [Sctence, 108, 284-6 (1948).] 


An adult male consumed a purified diet, without added pyridoxine, for about 
2 months. Albuminuria was observed on the 12th day and persisted during 7 
days of pyridoxine feeding (10 mg./day) and for some time on an ordinary diet. 
An unusual degree of depression and mental confusion, which occurred on the basal 
diet, disappeared after pyridoxine supplementation. An alteration in the propor- 
tions of lymphocytes and neutrophils was corrected by pyridoxine feeding. 
FRED. H. SNYDER (Chem. Abstr.). 


Effect of Thiamine Deficiency on Western Equine Encephalitis in Mice. Kearney, 
E B., Pond, W. L., Plass, B. A., Maddy, K. H., Elvehjem, C. A., and Clark, 
P. F. (Univ. of Wisconsin, Madison). (J. Infectious Diseases, 82, 177-86 
(1948); cf. C. A., 42, 2343h.] l 
When Swiss mice were inoculated with western equine encephalitis virus after 
severe signs of thiamine deficiency were evident the majority of 450 animals failed 
to show characteristic signs of infection. Such mice showed only weakness pro- 
gressing to atonia, tremors, and difficulty in maintaining balance or in righting 
themselves. Mice on optimum diet died early. Inoculated thiamine deficient 
mice died earlier than uninoculated deficient mice. Mice on the deficient diet, 
when inoculated before the deficiency was marked, showed characteristic signs of 
infection, as did those receiving 30 or 60 yg. of thiamine per Ioo g. of diet. It 
appears that thiamine deficiency does not prevent multiplication of the western 
equine encephalitis virus in the brains of mice, nor the production of characteristic 
brain lesions, but does modify the clinical responses to the virus-induced pathology. 
Jurian H. Lewis (Chem. Abstr.). 
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Disturbances of Neuromuscular Excitability During Alimentary Imbalance and 
Avitaminoses. XX. Relation Between Vitamin Needs and Certain Amni 
Acids. Lecoq, Raoul, Chauchard, Paul, and Mazoue, Henriette. [Bui 
soc. chim. biol., 29, 705-16 (1947); cf. C. A., 42, 650d. See C. A., 42, 
20001. | 

XXI. Action of Vitamin P on the Neuromuscular Symptoms of Scurvy. {Ibid 
717-23. See C. A., 41, 4837c.] | 

XXII. Lack of Essential Fat Acids (Avitaminosis F) in Rat and Pigeon. [Ibid., 
724-8. See C. A., 42, 9703.) 

XXIII. Vitamins and Amino Acid Metabolism. [Ibid., 981-8. See C. 4A., 42, 
30401. ] 

XXIV. Vitamins and Fat Metabolism. [Ibid., 989—98.] 

In rats, the subcutaneous injection of small amounts of ordinary fats, or the 
feeding of large amounts in the diet, does not increase any vitamin requirement. 
The subcutaneous injection of castor oil, or Na stearate, oleate, or linoleate, or the 
feeding of any one of these in sufficient quantity to produce dietary imbalance, 
produces a disturbance of neuromuscular chronaxia and an encephalomedullar 
hyper-excitability which can be prevented or cured by oral administration of either 
nicotinamide, pantothenic acid, or pyridoxine. L. E. Gitson (Chem. Abstr). 


Effect of Convulsive Activity of Brain upon its Carbohydrate Metabolism. Olsen, 

Norman S., and Klein, J. Raymond (Univ. Illinois, Chicago). [Proc. Ass. 

- Research Nervous Mental Disease, 26, 118-30 (1947); cf. C. A., 41, 3354/, 
3870g, 69770. WARREN M. Sperry (Chem. Abstr.). 


Studies of the Relation Between Electrolyte of the Cerebral Cortex and Mechanism a 
Convulsions. Colfer, Harry F. (Mayo Foundation, Rochester, Munn). 
[Proc. Assoc. Research Nervous Mental Disease, 26, 98-117 (1947) ; cf. C. A. 
41, 6344¢.] 

Slices of cerebral cortical tissue from rabbits were incubated for 1 hour in 
rabbit serum adjusted to a pH of 5-4, 6:6, 7-4, 8-0 or 9:7. The slices were then 
micro-incinerated and subjected to crystallographic analysis. At pH values below 
7'4 there was a large loss of intraneural and a much smaller loss of intercellular 
electrolyte. At pH values above 7-4 there was a large increase in intracellular 
electrolyte with no change in the intercellular phase. The changes were reversible. 
The effect of increased pH was similar in all respects to that produced in vivo bv 
induced convulsions. Daily injection of 1 mg. desoxycorticosterone acetate pro- 
tected rats against convulsions induced by a loud, high-pitched sound and produced 
changes in the micro-incineration pattern opposite to those caused by induced 
convulsions. A low-K diet also exerted a protective effect against audiogenic 
convulsions, WARREN M. SPERRY (Chem. Abstr.). 


A Comparison of the Influence of 2,4-Dinitrophenol on the Oxygen Constampisn 
of Rat Brain Slices and Homogenates. Peiss, Clarence Norman, and Freid, 
John (Standford Univ. School of Med., Calif.). (J. Biol. Chem., 175, 4% 
56 (1948).] 
The respiration of rat cerebral cortex slices is stimulated by 2,4-dinitrophencl 
(I) in concentrations between 4:46 x 10- and 8-92 x 10-5 M. and depressed br 
higher concentrations. (I) inhibits O. consumption of reinforced brain homo 
genates (cf. Reiner, C. A., 41, 5593c), the effect increasing with concentratwwa. 
The O. consumption of untreated homogenate is about equal to the maximum 
observed in brain slices stimulated by (I). The data support the view that the 
increase in cell respiration produced by (I) depends on the inhibition of a" brake” 
or regulating enzyme. FreD. H. SNYDER (Chem. Abstr.!. 


Effect of Motor and Sympathetic Nerve Impulses on the Adrenaline-dehvdroadrenaliw 
System. Ultevskit, A. M., and Butom, M. L. (Ukrainian Inst. Exptl. End> 
crinol., Kharkov). [Biokhimiya, 13, 346-50 (1948); cf. C. A., 42, 30304. 

Part of the adrenaline found in tissues is in an oxidized quinone form, which 
can be reduced to adrenaline. The reduction of the oxidized to the active hormon 
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form can be accomplished by the introduction of ascorbic acid into animals which 
do not synthesize vitamin C. Nerve impulses are also capable of producing the 
active hormone from its oxidized form. Thus, the electric stimulation of the 
sciatic nerve of the gastrocnemius muscle of a frog’s leg leads to the complete 
disappearance of the dehydroadrenaline, with a simultaneous increase of adrenaline. 
On stimulating the sympathetic fibers, a complete reduction to adrenaline also 
follows. Furthermore, the adrenaline content is now greater than that of the 
control, which indicates that some adrenaline was mobilized from other sources, 
possibly by the liberation from protein-adrenaline complexes. 
H. PriEstLy (Chem. Abstr.). 


Physiology of Neuromuscular Junctions; Chemical Aspects. Acheson, Geo. H. 
(Univ. of Cincinnati, Cincinnati, O.). [Federation Proc., 7, 447-57 (1948).] 
The chemical transmission of nerve impulses at the endplate is discussed. 
L. E. Gitson (Chem. Abstr.). 


_ Stimulating Action of Phosphate Compounds on the Perfused Superior Cervical 


Ganglion of the Cat. Feldberg, W., and Hebb, Catherine (Univ. Cambridge, 
Eng.). (J. Physiol. (London), 107, 210-21 (1948).] 


Adenosinetriphosphate, creatine phosphate, yeast and muscle adenylic acid 
and the Na salts of tri-, pyro- and orthophosphoric acids have a powerful stimulating 
action on the perfused superior cerival ganglion as well as on the denervated ganglion 
after degeneration of its preganglionic fibers. Creatine and adenosin are without 
effect. The stimulating effect is abolished by very high concentration of eserine 


. but not by curare. The effect is analogous to that of K and citrate. 


H. L. Wiuuiams (Chem. Abstr.). 


Some Effects of Nicotine-like Substances and their Relation to Sensory Nerve Endings. 
Brown, G. L., and Gray, J. A. B. (Natl. Inst. Med. Research, Hampstead, 
London). (J. Physiol. (London), 107, 306-17 (1948).] 


Dogs and cats anesthetized with nembutal or chloralose and decerebrate cats 


_ under ether received arterial injections of nicotine and acetylcholine into the skin 
` or mesentery. Centripetal discharge.of impulses in the nerves supplying the 


- injected area was observed. The response was not abolished by atropine nor 
elicited by acetyl-6-methylcholine or histamine. Large doses of nicotine or 


ë g 


- acetylcholine after eserine abolished the sensitivity of the preparation to subsequent 


doses but not to mechanical stimuli. H. L. WiıLLiams (Chem. Abstr.). 


Effect of Diisopropyl Fluorophusphonate on Neuromuscular Transmission in Cats. 
Brown, G. L., Burns, B. Delisle, and Feldberg, W. (Natl. Inst. Med. Research, 
Hampstead, London). (J. Physiol. (London), 107, 346-54 (1948).] 

Diisopropyl fluorophosphonate behaves similarly to eserine in decerebrate 
cats. Arterial injection of 100-200 y/2-3 k/g. cat causes an increase of tension 
response of the tibialis anterior to single maximal motor nerve volleys. Intra- 
venously larger doses, 10 mg./kg., are required. The material has a greater 
altinity for pseudo- than true cholinesterase. H. L. Williams (Chem. Abstr.). 


Cerebral Concussion and Convulsive Reactivity. Spiegel, E. A., Spiegel-Adolph, M., 
Wycis, H. T., and Marks, M. (Temple Univ., Philadelphia, Pol, (Proc. 
Assoc. Research Nervous Mental Disease, 26, 84-97 (1947)-] 

Generalized metrazole (1) convulsions were abolished in rats by a concussive 
blow to the head, and the sensitivity to electrically induced convulsions was usually 
decreased in rats and cats by concussion. Various biochemical explanations were 
tested. Atropine in doses able to counteract an effect of acetylcholine did not 
influence the action of concussion on (1) convulsions. Concussion can occur without 
change in cerebral lactic acid, phosphocreatine, or adenosinetriphosphate con- 
centrations and without etfect on O. uptake of brain tissue in vitro. In 37 patients 
who had sustained a cerebral concussion and in concussed animals the cerebro- 


` spinal fluid showed an ultra-violet absorption band with a peak at about 2050 A., 
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significantly higher than in normal controls, and not accounted for by blood or a: 

abnormal protein concentration. Enzymes able to split nucleic acid we 

demonstrated in cerebrospinal fluids from concussed patients and animals. 
WARREN M. SpEeRRY (Chem. Abstr). 


Brain Volume, Diameter of the Blood Vessels tn the Pia Mater, and Intracran:3 
Pressure in Acute Carbon Monoxide Poisoning. Sjostrand Torgny (Carvin: 
Hosp., Stockholm, Sweden). [Acta Physiol. Scand., 15, 351-61 (1948). 


The diameter of the blood vessels in the pia mater increases during absorptio? 
of CO, the brain swells, and intracranial pressure rises. This probably expla::- 
the headache accompanying CO poisoning. S. MorGutis (Chem. Aber: 


A Historical Note on the Discovery of the Synapses in the Autonomic Nervous Sysicw 
with the Help of Nicotine. Heubner, Wolfgang. (Arch. exptl. Path. Daa. 
makol., 204, 33-5 (1947); Chem. Zenir., 1947, 1, 769.] 

M. G. Moore (Chem. Abstr.). 


Electrical Activity of the Spinal Cord in Ether and Pentothal Anesthesia. Horsie 
G. P. M. (Univ. Amsterdam, Netherlands). (Arch. intern. pharmacodynamic 

77, 212-18 (1948).] | 
In cats under pentothal, rapid frequencies are superimposed on the slow one 
while under ether the rapid frequencies are much less in evidence. If the cord 
cut in the cervical region, the electric activity is the same under ether or pentotha. 


Le, both produce a predominance of slow frequencies. 
M. L. C. BERNHEIM (Chem. Abstr.}. 


Cerebral Blood Flow in Epilepsy. Gibbs, Erna L., Gibbs, Frederic A., Hayr: 
Robert, and Maxwell, Harry (Univ. Illinois, Chicago): (Proc. Assoc. Resear: 
Nervous Mental Disease, 26, 131-40 (1947).] 


A method for the determination of cerebral blood flow is described. Inject = 
0-2 per cent. solution of Evans blue (I) at a constant and known rate into tie 
‘carotid artery and determine the concentration of (I) in blood from the jugula: 
vein. Six epileptic patients, during periods between seizures, did not differ fron 
6 non-epileptic patients in the rate of cerebral blood flow or in arterio-venc:- 
differences in O. or glucose. The cerebral blood flow may be doubled or halve! 
by breathing a mixture high or low, respectively, in CQ,. 

WARREN M. SPERRY (Chem. Abstr.). 


Histochemical and Action Potential Studies on Epileptogentc Areas of Cerebral Crs: 
in Man and the Monkey. Pope, Alfred, Morris, Arthur, A., Jasper, Herber: 
Elliott, K. A. C., and Penfield, Wilder (McGill Univ., Montreal, Can. 
[Proc. Assoc, Research Nervous Mental Disease, 26, 218-33 (1947).] 


Epileptogenic areas were produced in monkey brains by the application :! 
alumina cream (C. A., 36, 666087; 39, 1461°). Such areas also were obtained a: 
operation from human brains. The interstitial pH was no less in these areas ot 
monkey brains than in normal areas ` in some animals there was a slight, variabk 
increase above normal. Indophenol oxidase activity was normal as deternuned 
on fresh frozen sections of epileptogenic areas from human brains. Cholinesterax 
Was Increased above normal in these areas of both human and monkey brains. 

WARREN M. Sperry (Chem. Abstr.). 


Metabolic Studies in Paroxysmal Paralysis. Jantz, Hubert (Univ. Freilburg, Ger: 
[Nervenarzt, 18, 300-78 (1947).] 

Biochemical studies were carried out during 68 attacks of paralysis in 9 patient 
with paroxysmal paralysis. Some of the attacks were spontaneous ` others wer 
induced by the administration of insulin and glucose or desoxycorticosterux. 
Without exception a decrease in serum K concentration occurred during the attack. 
to about 13-15 mg./100 ml. for mild attacks and to 6-8 mg. when the paraiy:> 
Was severe. With remission the bk concentration returned to the normal levei ~: 
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about 20 mg froo ml. Great care was taken to avoid hemolysis. Between attacks 
all of the serum K was ultrafiltrable, but during the paralysis only a portion, 
sometimes less than half of the reduced amount, was found in the ultrafiltrate. 
Balance studies showed no increased excretion of K in urine and feces during 
attacks. The K concentration of muscle, taken by biopsy at the height of a severe 
attack, was 710 mg./1oo g. Another muscle sample, taken from the same patient 
4 hour after remission, contained 360 mg./100 g. No changes in the Ca, Na, or 
Mg concentrations of the serum occurred, but the creatine (I) concentration dropped 
sharply during attacks, sometimes almost to zero, and the inorganic P concentration 
also was reduced to approximately os the normal level. (I) was excreted in the 
urine in considerable amounts by a male patient during symptom-free periods but 
the excretion almost ceased during an attack. There was no compensatory 
increased excretion during the following period. (I) and P concentrations in muscle 
were unchanged during an attack. Administration of K by mouth, as KCl or 
other K salts, in doses of 15 to 20 g. KCl, caused a complete remission of the para- 
lysis within r to 2 hr. without exception-in 57 trials. However, K therapy had no 
prophylactic action against the paralytic attacks. The results are explained by the 
hypothesis that a lack of ionized K inhibits the normal cleavage of creatine phos- 
phate in muscle, with a resultant paralysis. 
WARREN M. Sperry (Chem. Abstr.). 


Potassium Concentration in Human Gastric Juice with Special Reference to Para- 
sympathetic Stimulation During Insulin Hypoglucemia. A Clinical Study. 
Saemundsson, Jóhann (Södersjukhuset, Stockholm), [Acta med. scand., 
130, Suppl. 208, 139 pp. (1948).] 

The gastric juice was obtained from patients by one of the following procedures : 
before and after histamine stimulation ; during insulin coma; before and after 
histamine followed by insulin stimulation. In the first group the K concentration 
was 70:0-74°6 mg. per cent. and the average pepsin concentration was 63:2-89 
v/c.c. 1:100. In group tt, patients with hyposecretion showed a K concentration 
of 81-2-84-9 mg. per cent. and of pepsin 27:2-63°6 y/c.c. 1:100; while patients 
with various gastro-intestinal diseases had a K concentration of 66:6-78-5 mg. 
per cent. and of pepsin 55:1-97°9 y/c.c. I:100. Statistically, the higher K con- 
centration of patients with hyposecretion as compared to the first group (normal) 
was significant. The pepsin concentration was lowest in the group with hypo- 
secretion, and in all cases the concentration was increased after histamine stimu- 
lation. In persons without definite gastro-intestinal disease the K concentration 
at the height of secretion after histamine was not affected either by the volume 
or by the concentration of HCl. In insulin coma the free HCl was, on the average, 
739 and the pepsin concentration 161-3 y/c.c. 1:100. The latter was 1:8 times 
greater than the highest value found after histamine in the normal group and 2°5 
times greater than the average concentration during fasting and indicated that the 
gastric juice secreted during insulin coma was of the vagal type. The K concentra- 
tion (56-2 mg. per cent.) was significantly lower than the average fasting “ normal" 
value. In the group in which histamine was followed by insulin the fasting 
K concentration was somewhat lower (67-9 mg. per cent.) than in the "normal" 
group (73°7 mg. per cent.), but the difference was not significant, while the pepsin 
concentration was higher (79:2 and 63:2 y/c.c. 1:100, respectively). In patients 
with duodenal ulcers the average K concentration increased significantly after 
histamine stimulation but decreased during insulin hypoglucemia. In patients 
with gastric ulcers before vagotomy the rise in K concentration after histamine 
was not significant ; during insulin hypoglucemia there was a significant fall in 
K, but the values were higher than in the case of duodenal ulcers. The K rose to 
91:3 mg. per cent. 40 minutes after histamine in gastric ulcer patients, but only to 
75°8 mg. per cent. in cases of duodenal ulcer ; it fell to 55-8 mg. per cent. 120 minutes 
after insulin, but only to 47-5 mg. per cent. in cases of duodenal ulcers. Here again 
comparatively high K values were found jointly with low pepsin values. In cases 
of duodenal ulcer after vagotomy the average K concentration (56:6 mg. per cent.) 
was significantly lower than the “ normal ” fasting concentration and the situation 
was similar to that in cases of gastric ulcer before vagotomy, the main difference 
being that after insulin the fall in concentration was less pronounced after vagotomy. 

S. MorGcutis (Chem. Abetr 
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2. Pharmacology and Treatment. 


Mode of Action of Parpanit on the Nervous Functions of the Normal Animal Organizm 
Grandjean, E., Fleisch, A., Baud, Ch., and Galetti, Ch. (Helv. Physic. 
Pharmacol, Acta, 6, C54-5 (1948) (in French).] 


In normal human subjects, ingestion of 50-100 mg. of parpanit (1-phenvi. 
cyclopentanecarboxylic acid) causes elevation of threshold of patellar refx. 
increase in amplitude of balancing movements, elevation of threshold of dee: 
sensation perception, a slight decrease in muscle tone, and no change in tactie 
sensitivity of the skin. Injected subcutaneously in rabbits (8-40 mg./kg.) x 
causes a marked decrease in muscle tone without significant change in neur 
muscular chronaxia. It appears to act on the receptor organs of deep sensitivity 
and decrease their excitability. L. E. Gitson (Chem. Albert) 


The Effect of Castration on the Action of Some Barbiturates. Cameron, G. R. 
Cooray, G. H., and De, AN UI Path. Bact., 60, 239-46 (1948).] 


Castrated male rats develop a lowered tolerance for quick-acting barbiturate: 
such as pentobarbital-Na, but not for barbital-Na, a slow acting compouni. 
Replacement of one of the missing hormones, testosterone, is followed by improve: 
tolerance. Ageing of normal rats is accompanied by progressive, though net 
profound, lowering of tolerance. The altered barbiturate response indicate 
disturbance, probably reversible, of a functional relationship between the se 
glands and the liver. It is known that liver inactivates sex hormones, and suci. 
hormones may be utilized as adjuvants or co-enzymes in liver detoxification. 

Joun T. Myers (Chem. Abstr.). 


Blood Vessel-Constricting and -Dilating Substances and the Epileptic Fit from 
Electric Shock. Laura, Luigi. [Atti reale accad. peloritana, 47, 823-4: 
(1946). ] 

A discussion on the effects of acetylcholine, amyl nitrite, benzedrine and pro 
stigmine on the convulsions produced by electric shock. 
C. ScanpurRa (Chem. Abstr.). 


Anticonvulsants. Toman, James E. P., and Goodman, Louis S. [Phvsiol. Rev. 
28, 409-32 (1948).] 

Epileptic seizures are associated with occasional, excessively rapid ani 
uncontrolled local electric discharges in the gray matter. Even small groups « 
neurones, predisposed by acquired injury or by inherited defect, may be set oz 
by a great variety of circumstances, which by self-propagation can lead to ar 
involvement of the entire brain in a EES seizure or to an anatomicalh 
limited manifestation. 

Anticonvulsant drugs should act upon the non-neural lesion, upon the abnor- 
mally altered neurons to prevent their excessive discharge and upon normal neuron: 
to prevent their response to an excessive discharge. These drugs include, in his- 
torical order, bromides, phenobarbital, and other barbiturates, various hydantur. 
derivatives, and 2,4-oxazolidinedione compounds. With the introduction ©: 
hydantoinates the study of anticonvulsants has ceased to be a matter of trial arc 
errors. In evaluating these drugs the final test is the clinical finding ` convulsive 
disorders vary radically so far as therapeutic response is concerned, and Oe 
mechanisms of anticonvulsant action may also vary. From the clinical point u 
view, it is not the absolute potency of the drug which determines its usefulness bu: 
its therapeutic index, or the ratio between the dosage which causes untowar 
effects and that which adequately controls the seizures. Most of the compound: 
having anticonvulsant activity have an hydantoin, barbiturate, or oxazolidine 
nucleus, A 5-Ph group is important but not critical and may be replaced bv 3 
naphthyl ring but not by benzyl or cyclohexyl rings. Optimum activity amon: 
5-phenyl 5 alkyl compounds is found with short alkyls, and are more effective thar 
alkoxy or alkvlmercapto homologs. Activity is increased by a reactive group at 
4, especially by a carbonyl and by a 2-keto group. N-methylation at position 3 
apparently improves the antimetrazol potency of all 3 groups of anticonvulsant 
compounds. S. MorGutis (Chem. Abstr.). 
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e 2ltconmvulsive Action and Molecular Structure of Some Heterocyclic Pentagonal 
Compounds. IV. Dimethyldithiohydantoin and its salts. Hazard, René, 
" Cheymol, Jean, and Smarzewska, Klaudia. (Compt. rend., 227, 736-8 
S (1948) ; cf. C. A., 42, 7443d.] 
Dimethyldithiohydantoin shows remarkable anti-epileptic properties. It is 
“pared from an equimolecular mixture of isopropyl-a-oxynitrile, NH,HCO,, 
. id (NH,),SO,, and consists of white crystals, m. 142°, soluble in boiling water, 
. cohol, ether, cold C,H,, and alkalies. It forms salts with metals and organic 
ases. The 50 per cent. lethal intravenous dose for mice is 350 mg./kg. Intra- 
-= enous doses of 15 mg./kg. in rabbits protect them efficaciously against metrazole 
- Mvulsions, but 50-mg. doses are even better. It is less efficacious in electric 
~ ock. All forms of the compound tested (salts of Na, Ca, Sr, Mg, and diethylamine) 
T ave comparable sedative results ; the effect lasted more than 2 hours. In dogs, 
o mg. given intravenously produced hypotension and depression; 50 mg. was 
atal. When fed by mouth to rats, o-1 g./-kg./day for 25 days, the thyroid glands 
` acreased in size. It has little hypnotic action, so has this advantage over pheno- 
-~ rbital, and it has an experimental cardiovascular action that is not as dangerous 
_s that of diphenylhydantoin. Furthermore, its feeble toxicity allows a larger 
 berapeutic margin. These 3 anti-epileptics act differently, probably because they 
re localized in different regions of the central nervous system. 
l DorotHy A. MEYER (Chem. Abstr.). 


; “'nfluence of Certain Anticonvulsant Drugs on Audiogenic Spasms in Albino Rats. 

Cain, Jacques, and Mercier, Jacques. [Compt. rend. soc. biol., 142, 688-91 
(1948).] 

The noise-produced convulsive seizures were prevented by injection of pheno- 

-© Jarbital (3 mg./kg.) or Na diphenylhydantoin (20 mg./kg.) 30 minutes previously. 


Influence of Tridtone (Trimethyloxazolidinedione) on Audiogenic Spasms. Mercier, 
Jacques, and Cain, Jacques. [Ibid., 993-4.] 
Subcutaneous injection of 300 mg./kg. gave protection. 
L. E. Gesong (Chem. Abstr.). 


_ Cerebral Metabolism in Metrazole Convulsions in the Dog. Gurdjian, E. S., Webster, 
J. E., and Stone, W. E (Wayne Univ., Detroit, Mich.). (Proc. Assoc. 
Research Nervous Mental Disease, 26, 184-204 (1947).] 

Previous observations (C. A., 39, 5309?) on chemical changes in cerebral tissue 

_.. during metrazole (I) convulsions in dogs, immobilized by dihydro-8-erythroidine 

were extended to a longer period of time after (I). The lactic acid (II) concentration 

. increased to a maximum during the first minute after (I) and did not change 

. appreciably during the following 16-minute period of intermittent seizures. The 

cerebral (II) concentration was not related to that of the blood. The phospho- 
creatine (III) concentration decreased at the start of a seizure but did not fall 
further during the following 16-minute period. Adenosine-triphosphate (IV) 
and glycogen (V) cerebral concentrations, and the ratio of cerebral to blood glucose 
(VI) concentrations did not change appreciably after (I). The same cerebral 
chemical changes were obtained in animals which breathed O. mixed with 4:5 to 
7'5 per cent. CO, during the (I) convulsions. In these experiments the O. tension 
of cortical tissue was determined by the polarographic method and found to be 
maintained above the hypoxia level, although there were considerable fluctuations. 

_ These results show that the chemical changes are not due to hypoxia. Injection 

of (I) during severe hypoxia induces only a brief seizure with no change in (IV), 
(V), or (VI) cerebral concentrations, but with a large increase in (II), representing 
the combined effects of (I) and hypoxia, and with a decrease in (III) a little greater 
than in seizures with adequate O. WARREN M. Sperry (Chem. Abstr.). 


The Effect of Certain Narcotic and Soporiferous Substances on the Chronaxial 
Excitability of the Vestibulary Apparatus of the Rabbit. Hurynowicz, J. 
(Univ. Torun). [Acta Biol. Exptl. (Warsaw), 14, 211-20 (1947) (in French).] 

The reflexes during narcosis (rolling of the eye, movement of the head, and 
nystagmus) produced by the administration of chloral hydrate, chloralose, avertine, 

NaBr, MgSO,, medinal, pantopon and scopolamine were observed. 

H H. Szmant (Chem. Abstr.). 
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Toxic Effects of O-Tritolyl Phosphate. Scheid, Werner (Hamburg Univ., Gel 
[Nervenarzt, 18, 56—66 (1947).! 

Widespread poisoning by o-tritolyl phosphate (I) has been observed recently 
in Germany as the result of human consumption of commercial “ torpedo” al 
which usually contains about ro per cent. of (I). Scheid studied about 100 as 
and describes in detail the symptomology and prognosis. In (I) poisoning w 
only the peripheral motor neurones, but also spinal tracts and centers ar 
damaged. The condition appears to be the same as the so-called "eme 
paralysis ” (C. A., 24, 4849°). WARREN M. SPERRY (Chem. Abstr). 


Conditions Modifying Convulsions in Animals. Toman, James E. P., and Goen 
Louis S. (Univ. Utah, Salt Lake City). [Proc. Assoc. Research Neros 
Mental Disease, 26, 141-63 (1947).] 


Review of effect of hydration, body temperature and anticonvulsant drugs œ 
seizure-threshold of animals. WARREN M. SPERRY (Chem. Abstr). 


Studies in New Anticonvulsants. Merritt, H. Houston, and Brenner, Chars 
(Columbia Univ., New York, N.Y.). [Proc. Assoc. Research Nervous Menisi 
Disease, 26, 387-97 (1947).] 

Over 700 compounds were tested for activity against electrically induced op. 
vulsions in cats. Approximately ro per cent. showed anticonvulsant activity: 
of these only a few have been tested in epileptic patients. 5,5-Diphenylhydantas 
was the most effective. WARREN M. SPERRY (Chem. Abstr.). 


The Treatment of Epilepsy with Sodium Diphenylenehydantoin. Fabing, Hower 
D., Gayle, R. Finley, and Hawkins, J. Robert. (Proc. Assoc. Research 
Nervous Mental Disease, 26, 398—403 (1947).] 

Na diphenylene-hydantoin is less toxic than dilantin (I) and is about half a 
effective as (I) against electrically induced convulsions in cats. It was effective 
in 60 of the 72 epileptic patients in whom it was tried. 

WARREN M. SPERRY (Chem. Abstr.) 


Salvarsan encephalitis. Winkler, Kurt (Krankenhaus, Berlin-Fyriedrichskain, Gel 
[Z. Haut- u. Geschlechtskrankh, 1946, 201-4; Chem. Zenty., 1947, 1, 236. 

When properly used, salvarsan not only shows a highly specific action, especialy 

against Spirochaeta pallida, but also is seldom toxic. Hypersensitivity to the drug 

cannot be recognized in advance. The appearance of a headache after injectioc 

of the salvarsan is the first symptom of a threatening encephalitis and demands the 
greatest care. M. G. Moore (Chem. Abstr.). 


New Ideas on the Mechanism of Narcosis. Velázquez, B. Lorenzo, and Membrai. 
J. Elio (Inst. méd. exptl., Madrid, Spain). [Trabajos inst. nacl. cienc. méi. 


(Madrid), 3, 271-9 (1943-44).] 
F. Fromm (Chem, Abstr.). 
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CHEADLE ROYAL "enge 


A Registered Hospital for MENTAL DISEASES, and its 
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Tee object of this Hospital is to provide the most efficient means for 
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Hospital is governed by a Committee appointed by Trustees. 
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For Terms and further information apply to the MEDICAL SUPERINTENDENT. 
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A medern country house, 12 miles ed Marble Arch, in attractive and secluded surroundings. 
Peas from 10 guiness per week inclus 
Cases under certificate, Voluntary Se Ke EE ” Patients received for treatment. 


DOUGLAS MACAULAY, M.D., D.P.M. 
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(ate Christchurch Road, S.W.2) 
at HITCHAM PLACE, BURNHAM, Bucks. 
A Private Home for the Care and Treatment of a limited number of Ladies with Mental 
and Nervous Disorders. Certified, Temporary and Voluntary Patients received. Large 
Country Mansion with twenty acres of grounds in Green Belt. Home-like surroundings. 
Apply : Dr. Madeline R. Lockwood, Resident Physician. Telephone : Burnham 624. 


HAYDOCK LODGE, eidel 


For the reception and treatment of PRIVATE a of both sexes of the UPPER AND MIDDLE 
hsp suffering from Mental and Nervous Disorders, Alcoholism ddiction, either voluntary, 
emporary or ider certificate. Patients are classified in separate buildings according to their mental condition. 

ituated in park and grounds of 400 acres. Self-supported by its owa farm and gardens in which patients 
sre encouraged to occupy themselves. Ev Gt for indoor and outdoor recreation. For terms, prospectus, 
ete.. appl EDICAL SUPERINTEN : 
Telegraphic Address: “ Street,” AEN Mekerfeld. ’Phone: 7311 Asbton-in-Makerfeld. 


Northumberland House Fistor Park, 8. 


A PRIVATE HOSPITAL for the treatment of Mental and 
Nervous illnesses. Conveniently situated and easy of access from 
all parts. Six acres of grounds, facing Finsbury Park. Voluntary 
and Temporary Patients received eee certification. E.C. 
Group Psychotherapy. Insulin Coma Unit. 
Trained Resident and Visiting Staff. ` 
Telephone: Stamford Hill 7866/7 (2 lines.) Telegrams: “Subsidiary, London.’’ 
For further particulars apply to the Medical Superintendent, 
ROBERT M. RIGGALL, Member, British Psycho-Analytical Society. 
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Part I.—Original Articles. 


THE ROLE OF THE MENTAL HOSPITAL IN THE NATIONAL 
HEALTH SERVICE. 


THE PRESIDENTIAL ADDRESS DELIVERED AT THE ONE HUNDRED 
AND EIGHTH ANNUAL MEETING OF THE ASSOCIATION ON 
WEDNESDAY, 20 JULY, 1949. 


By J. Ivison RussE._, M.D., F.R.F.P.S., D.P.M., 


Medical Superintendent, Clifton Hospital, York. 


It is your kindly custom to permit your new President to discourse freely 
and with more or less impunity on the subject of his choice, but in this very 
freedom I sense a whisper of restraint, for the domain of psychiatry has become 
so wide, if not indeed diffuse, that almost any theme might have been selected, 
from the riddle of the Collective Group Conscience to the question of Home 
Work for School Children. The time is long past when we could think of 
psychiatry in terms of psychoses and mental defect. The wide field of psycho- 
neuroses and psychosomatic disorders, the frictional home, the disapproving 
suburb, the unemployable and the delinquent, and all the adverse social 
circumstances that complicate the problems of the aged and the very young, 
all these must be the intimate concern of the psychiatrist. It is therefore 
with some diffidence that I ask you to turn your thoughts to some desultory 
reflections on one particular aspect of our specialty which to some of us appears 
to be of primary importance, although to others it may seem like the resurrec- 
tion of the outworn theories of that bygone generation to which I belong. 
I refer to the role of the mental hospital in the National Health Service. 

Dr. Julian Huxley has said : ‘‘ Without adequate comprehension right action 
is impossible ` and without an adequate picture, comprehension is impossible.” 
I feel that this has been our difficulty. We have not succeeded in presenting 
an adequate picture, and consequently the people, the Press and the politicians 
have found it impossible to comprehend. 

How shall we present an honest picture of the mental hospital? We know 
that thousands of intelligent people come as patients to the mental hospitals in 
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acute emotional distress, and after a few weeks return home with gratefu 
hearts, cured as by a miracle ; on the other hand, we know that many acquire 
a state of prolonged intellectual isolation that renders them unfit for return t» 
the active life of the community ` that others with bitter memories find haven 
in the mental hospital and desire not to return; that many in the twilight a 
their lives lose grip of their affairs, and in confusion and amnesia need th- 
shelter and the care that so far only the mental hospital has provided. 

How can this conglomerate assembly be described to those who have mt 
seen it? And is it the best thing that we should continue to provide for ss 
widely varying types in one comprehensive hospital? For many years this 
Association has been trying to tell the public that the mental hospital is not 
what they imagine it to be. Occasionally we have been arrogant, sometime: 
querulous, more often suppliant, but always incomprehensible; for we are 
the slaves of catchwords and formulae that beg the questions they are meant 
to answer, and their varied interpretations produce different meanings and 
fresh controversies. Such words are ‘“ Hospitalization,” ‘‘ Integration,” 
““ Preventive psychiatry,” ‘‘ Psychiatric ont, “ Early treatment.” AU thes 
words mean much to each of us individually, but do they mean precisely the 
same to all of us collectively ? And what exactly do we mean by a menta: 
hospital? Is it to be a backwater of the hospital services, or is it to be par 
of the main stream ? Is it to be for the treatment of all psychological disorders. 
or only for cases associated with anti-social behaviour ? 

You may, I think, remember that some blind men once went to view ar. 
elephant. With outstretched hands one touched the side of the massive 
body ` quoth he: ‘‘I think the elephant is very like a wall.” Another put 
his arms round a leg and said, “ To me it seems a tree.” But he who grasped 
the trunk declared, ‘‘ It’s not unlike a snake,” while he who held the tail was 
sure ‘‘’Twas just a bit of rope.” 

I sometimes think the mental hospital is rather like that elephant. Special 
features and isolated parts of it are described in a form of words that mav be 
. not untrue, and yet the total meaning conveyed is something entirely different. 
We tend to generalize from an intimate knowledge of very few hospitals, net 
really knowing how good or how faulty the others may be. 

For many years we have consistently advocated the integration of psychiatry 
and general medicine into one comprehensive medical service, and this wou! 
now seem to be accomplished. Psychiatry takes its place as one of the hospital 
and specialist services, financed and controlled by the same Boards and Com- 
mittees that govern the other medical services. The new hospital authorities 
have welcomed the advent of psychiatry into the family circle of generz! 
medicine. There are times when many of them are a little bewildered bv 
some of our peculiar habits, and certain aspects of the clinician’s work remain 
a mystery even to our medical colleagues. With a background experience of 
voluntary and municipal hospitals they are disposed to interpret some of our 
recommendations in a way that we did not intend. Integration is sometimes 
taken to mean absorption, and hospitalization is thought to imply that the best 
mental hospital is the nearest imitation of a general hospital. I am sure we 
have never meant to suggest that a comparatively small general hospital could 
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annex a mental hospital under its usual administration. Yet it has been 
to some a genuine surprise when this well-meant gesture has not been received 
with complete satisfaction; and perhaps we ourselves have been largely 
responsible, for even within our own group, ambiguous and misleading state- 
ments have been made when we have described our elephant in terms of the 
clinic and the early case. Prompted by sentiment, we have preferred, when 
possible, to treat our patients at the general hospital ; and we have not always 
defined as clearly as we might the limitations of the general hospital in relation 
to psychiatry. 

Whereas the extra-mural services were at one time most sadly neglected, and 
we quite rightly used every endeavour to increase out-patient clinics, psychiatric 
units, early treatment and neuroses centres,- there is a possibility that the 
pendulum may swing too far, and that these facilities may be sold to Regional 
Boards as all-sufficient in a scheme of preventive psychiatry. It has indeed 
been said that if we cure the early case there may be no need to provide for 
long-term cases in the future. You know that nearly all your old patients 
were cured in their early stages, some of them several times. Some of us 
would even be willing to confess that a few of our own cures have subsequently 
consulted another psychiatrist, and I think you will agree that it would be 
unfortunate if in our efforts to promote the extra-mural psychiatric units we 
seemed to imply that the demands of the larger hospitals could thereby be 
deferred, or that treatment therein could be entrusted to a lower grade of 
specialist. | 

Through all the years that we have quite rightly preached the gospel of 
integration, we have to some extent misled our listeners by appearing to place 
too much emphasis on the alleged plight of the early case. Ft may be that the 
early case could be treated very well in mental hospitals if the general medical 
services had provided more adequate accommodation for the chronic sick and 
the aged. 

Rightly, I think, we have refused to believe that public assistance insti- 
tutions could deal with amnesic and confused old people, but we have always 
held that a large proportion of the aged patients in mental hospitals could 
properly be treated in other special hospitals provided they had adequate 
nursing staff, and the resulting relief of overcrowding would have made the 
mental hospitals more suitable for the early case. 

One of my colleagues was not merely facetious, nor was he thinking only 
of psychiatry, when he said there was an urgent need for early treatment if - 
we were to avoid the grave risk of spontaneous recovery. However, for other 
and better reasons, we are all agreed that early treatment is much to be 
encouraged, but it is absolutely essential that those who fail to respond should 
not be downcast by the suggestion that everything possible has been done, 
_and that transfer to a mental hospital is the stamp of chronicity. 

- In 1851 Dr. Hill, of York, said: ‘‘ Early treatment is often easy treatment.” 
That was nearly 100 years ago, but in those old days Dr. Hill was referring to 
early treatment at the mental hospital. Now the same words are beginning 
to have a new meaning ; they mean pre-mental hospital treatment. This also 
we welcome as something that we have advocated these thirty years, but when 
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we see it featuring on the new plans as something to “‘ save the patient fror 
the mental hospital,” we wonder whether we have all been thinking of quite 
the same part of the elephant. 

Very far be it from me to detract or minimize the important growth a 
facilities for psychiatric treatment at general hospitals. Newer was an‘ 
development supported by a more complete unanimity, and indeed just there: 
lies the risk that the progressive young psychiatrist may be charmed away, fa 


“ Who will not change a raven for a dove ? 
The will of man is by his reason sway’d, 
And reason says this is the worthier maid.’’* 


Or is it the wealthier maid ? I want to emphasize and to say quite categorical): 
that the major clinical problem in the treatment of mental disorders is mori; 
apathy and indolence. The condition can be successfully treated, but onl: 
by most active and intensive measures. It cannot be done by giving mer 
lip service to occupational therapy, nor by providing rooms for the practi? 
of handicrafts. The skilful occupational therapist will deal with her potter" 
adequately and effectively, but she can only deal with those the doctor sez} 
her, and she can practise her art successfully only when her patients have be: 
skilfully pre-conditioned by the psychiatrist. 

It is kindly to say, and comforting to hear, that the breakdown is due i 
overwork, but in truth the strain is always due to failure, and rest is not tè 
remedy. 

Without a skilfully organized programme of LIVING, zealously directed by 
experienced clinicians, patients will escape from failure into idleness, and wher 
securely anchored in the harbour of the slothful environment, thew will be. 
with shameless candour, classified as deteriorated. 

What inducement can be offered to the young psychiatrist to retain his 
interest and to expend his energy on this difficult problem? I shudder tv 
think how this class will increase if their treatment is ever thought to be am 
a matter of administration. | 

It seems to me that the task of fitting psychiatry into a regional hosp‘ 
service will not be quite satisfactory until a pattern of key hospitals and ther 
relationship with associated extra-mural centres is clearly defined. Is tt 
possible to conceive and create in every management area a base hospita 
that will embrace all aspects, and serve as the main centre of a group or treat- 
ment units for all types of psychiatric disorder ? Can the mental hospital t 
that base? And if so, will its present form require to be mogified ? That's 
the vision that I want to submit to you, and I believe that it can be realuec 
if the workers in this field strive individually and collectively to that goa. 
Among our members we have every shade of opinion on this questi. 
We are not agreed upon the total function of the mental hospital, and some% 
us are content to say: ‘‘ Our mental hospitals are the best in the world, but 
they are not quite suitable for the treatment of early cases ` that public opini» 
is not yet educated enough to accept the mental hospital; that everythin: 


* “ Midsummer Night’s Dream.” 
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‘must be done, every effort must be made, every deception must be practised, 
-to save the patient from the ‘ stigma’ of the mental hospital.” 

Alas this stigma! What isit? It is an extraordinarily powerful influence 
-and an evil influence, but is it possible that it may be unwittingly preserved 
by the elaborate care we take to avoidit ? The perpetual flight of psychiatry 
from its own stigma has continued so long in circles that it is hard to say 
‘ which is fleeing and which pursuing. We used to say that the stigma was 
attached to the process of certification, then to the mental hospital, and then 
to the word ‘“‘ mental,” but I doubt if it is really attached to any of these. 
A stigma is a mark to be seen by gossiping neighbours, and these people can 
see a long, long way. How soon will they plant the stigma in the extra-mural 
-centre and the psychiatric unit ? Will psychiatry then become the undesirable 
tenant, coerced by the landlord to flit when the neighbours complain ? 

Other institutions have got rid of stigmas, but never by concealment. 
Always the stigma disappeared when the alleged shame became common and 
ordinary. I remember when a serious stigma was associated with lipstick, and 
like many of my age I have lived in a society where scabies and pediculosis 
were honourable afflictions. x 

Once upon a time in a certain genteel suburb of a famous university city it 
was not quite comme il faut to be treated at the Teaching Hospital, and in order 
to avoid the stigma, great sacrifices were made to pay the fees of less well 
equipped nursing homes. The neighbours talked when anyone was bold 
enough to defy this convention. It was not that the treatment was not good ; 
it certainly was the very best, but John Smith tells us that the clinical examina- 
tion by students lacked certain niceties which were thought to be essential : 


"A curran o’ callants wi’ paper an’ pens 
Cam’ in for their edification, 
And the doctor sets ilk ane tae see if he kens 
Whilken pairt o’ my system’s in maise perturbation. 


' They surrounded my bed, an’ they oued aff the claes, 
Then glowered at my haill conformation ; 
An’ inspeckit me a’ frae the head to the taes 
Tae see I had nae malformation. 


‘‘ Then I rose frae my bed, an’ I said I was cured, 
For I felt that a continuation 
O’ the scandalous treatment that I had endured 
Wad ha’e brocht a man’s days to a quick termination. 


“ The doctors, the medicine, the nursing, the meat, 
I maun aye haud in high estimation ; 
But I'd rather forgae them an’ dee on my feet, 
Than submit to a clinical examination.” 


We know that the lingering dislike of the mental hospital is due to several 
factors, but is it possible that at least one of them may be a similar lack of 
delicacy, and that we may find that public opinion ts more wisely discriminating 
in some things than we have supposed—those things of which Dr. Rees 
Thomas reminded us last year in his address on the patients’ point of view? 

We must try to avoid the temptation to explain away our shortcomings 
by thinking that the layman cannot understand. It may be that we have 
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failed to notice that public opinion is ready now to accept the good ment 
hospital, even for the mild and early case, but quite rightly the people w! 
want to be satisfied that the hospital really is good. How else can we ena 
the fact that while some hospitals enjoy a cordial and grateful fellowship wt: 
their patients’ relatives and the residents of their neighbourhood, others hav: 
complaints from suspicious and querulous visitors d 

Hitherto people have been left to paint their own picture of the mental 
hospital from little bits of comedy, drama and tragedy, from stage, screen ani 
fiction, where naturally the accentuated highlights so presented offer to aie 
imagination a spice and savour that must be lacking in the dull, grey sto 
actual clinical experience. - 

A certain film now showing invites them to imagine the worst, and it mu: 
be very disturbing to the relatives of patients to see this picture of oppressiv: 
tyranny and callousness. I should like, therefore, to say here that althoxs) 
during the past 35 years I have visited approximately one half of the men 
hospitals in this country, and have lived and worked in five of them, I have 
never seen anything resembling some of the scenes depicted in ‘‘ The Snak: 
Pit.” Of course, we are told that it isn’t British, but the question will naturaïv 
arise, ‘‘ Is there a British equivalent ?’’ Well, there is an equivalent descnp- 
` tion of British mental hospitals. 

Twelve years ago a well-known journalist, Mr. Paul Winterton, undertos 
an investigation into that very question. He lived for a whole week in Clifton 
Hospital here in York, and was as free as any member of the staff to enter 
any and every ward by day or night. He spoke to patients and interviewe: 
their visitors. He told them who he was and why he was there. He observed 
with his own eyes, and he invited complaints and criticisms. The results o 
his investigations were published first in the News Chronicle, and later in 4 
book entitled Mending Minds. 

He wrote : 


‘“‘T feel grateful. for the opportunities which have been given to me belatech 
to recognize and discard some of my own prejudices. Unquestionably the attitude 
of the Press towards mental illness and its treatment in mental hospitals has dere 
much to perpetuate the prevalent public misconception on the subject. The 
responsibility for this state of affairs does not lie wholly at the door of Fleet Street. 
however. Newspapers are the purveyors of palatable information to an insatiali 
public, and though they sometimes print inaccurate and garbled news when the: 
are unable to discover the truth, they do not normally prefer inaccuracy to truth. 
The fact is that on the subject of mental hospitals and mental treatment, mt 
newspapers are uninformed. They are uninformed because so far no one based 
taken the trouble to interest them in the facts.’ 


Well, Paul Winterton himself pabishéd the facts, critically but fairly: 
yet one newspaper remained so uninformed as to print this bit of nonsens. 
which appeared in Cavalcade only a few months ago : 


“In the mental institutions to-day there are scores of eminently sane Geck 
slowly being driven mad. Hundreds of thug-like male nurses delight in inflicting 
torment on their helpless patients. Recently I heard of a case of a man under 
whose bed clockwork mice were put to frighten him. When he complained, 
was told he was imagining things.” 


d 
| 
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To us that seems too silly to refute, and I am sure it is not the voice of 


intelligent public opinion, but is there any hope of getting student nurses when 
"such calumnious stuff is being published ? 


You may be saying, as indeed it seems to me, that we have been hearing . 


-this these many years, and we have always thought it best to take no notice. 


We have pursued our ideals steadfastly and zealously through the 108 years 


` of our Associations activities, and we are able to look back down the century 


upon progressive improvement. As I think of the good works that have 


been planned and the good intentions that have not been implemented, I 


. cannot escape the thought that our tempo might have been quicker had we 


followed a more aggressive policy. 
It is true that we have pursued our ideals, but we have never been able to 


- catch up on them. We have always been working ten or twenty years behind 


our plans, and this has been aggravated by two standstill periods amounting 
to 16 years. None of us can look complacently on those little bedroom 
windows, with sloping sills 5 or 6 feet above floor level. They were condemned 
50 years ago, but many of them still survive. None of us can be satisfied to 


- see 200 patients loitering in an enclosed ward garden. None of us would say 


that it is fit and proper that any person should have to sleep night after night 
for years in a huge dormitory with 50 or more other people. Let us confess 
that there are such dormitories—not very many, perhaps, but why should 
there be one ? For these lingering blemishes we must accept some measure 
of responsibility, for we have been too grateful for small mercies when a 
modern admission block has been provided. 

Sometimes, too, we have been timid in our adoption of new freedoms and 
hesitant to press for more. Not a few. of us here to-day can remember the 
conferences and the advisory committees that preceded the Mental Treatment 
Act of 1930, and how, in fear of public criticism, we subsequently snipped and 


‘trimmed our early hopes. We suggested that an Order of Reception should 


not be required when a patient was indifferent ` the result was Section 5—a 
very different thing. | 

Survivors of the 1890 vintage told us then that we were but resurrecting ` 
many of their rejected plans; e.g. we were told that the reception of voluntary 
patients into public mental hospitals had been originally intended in 1890, but 
that provision had been excluded—not under the influence of public opinion, 
but by the fears of medical superintendents. We were told that the obligation 
of the Justice personally to interview a patient before signing a Summary 
Reception Order was not primarily intended to safeguard the liberty of the 
subject—no such safeguard had been provided for the private patient—it was 
in order to insure that a poor person requiring treatment in hospital would not 
be sent to a workhouse. The observation wards took their rise at the same 
time from the fears of the Guardians and Relieving Officers, who thought that 
they might not be able to manage without the workhouse accommodation. 

Thus the 3-day observation was not intended to save the patient from the 
mental hospital ` it was not intended to give the doctor three days to make 
up his mind ; it was intended to cover the occasional emergency when the means 
of removal to a mental hospital were not available ; but you all know how it | 
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became a routine procedure, and later the observation wards came to be »i 
as early treatment centres. 

Now, after 60 years, Section 20 has been most ingeniously amended, a: 
the simple stroke of a magic pen would appear to have provided for admise: 
without certification. Unfortunately, Section 20 requires that either a co- 
stable or a duly authorized officer shall be satisfied that a period of observat. 
is desirable ` so that it is literally true that a consultant psychiatrist o : 
domiciliary visit must ask a policeman. Moreover, these officers are conceme: 
primarily with Summary Reception Orders, which under the new Act are n= 
strictly applicable to the ordinary patient with friends able and willing t 
make a Petition. 

The general adoption of this expedient might therefore have the disadvx. 
tage of causing us to lose sight of the still more important amendments wł: 
have removed the need for intervention by public officials, between the gene: 
practitioner and the hospital. 

Although I know this is a very unpopular view, I want to put it to w: 
that certification per se is not the act that makes the stigma. Certificat: 
may soon be a rare occurrence, but the neighbours will still talk, and they è 
not discriminate between one section and another. They just think there's. 
process by which people are ‘‘ put away,” and that the duly authorized oft 
is the official who carries out the process. To my mind the great value of t: 
new Section 20 is that it indicates that public opinion does not demani : 
Reception Order as a pre-requisite of admission, even in the case of an gc: 
operative patient, and that it is unreasonable to fear that public opinion wot 
not be prepared to go further, and permit the transfer of responsibility from tl: 
constable to the doctor. 

It is difficult to know exactly what Sabie opinion is, but I think the react. 
of the patient’s family might be taken as a measure, and perhaps it is not: 
widely known as it ought to be that although the next of kin may EE 
any certified patient, rarely does he do so against advice. The commu 
fully realize that there could not be any conceivable reason for a public hospit- 
to conspire deliberately with relatives to admit or detain a patient imprope’ 
Naturally there is fear of careless mistakes by doctors, but in fact the read: 
made Reception Order serves more to protect the doctor than the patie 
It should therefore be applied for by the superintendent after admission " 
those cases in which he finds himself in need of a warrant. 

Soon we may have another opportunity and a promise of fresh legislatie? 
Never before have we had so enlightened a Ministry in the matter ot ment- 
illness, and the sky is bright. Let us therefore be bolder this time ` let us asu 
that the House of Commons can be made aware that the mental hospita ° 
the great defender of the interests of the mental invalid, and that it is theret: 
unnecessary to set up elaborate machinery to provide so-called safegua= 
against his admission. 

How, then, shall we plan the mental hospital of the future ? And b* 
shall we present the adequate picture ? “If we follow the pattern of ep: 
medicine we shall have relatively small hospitals to provide curative rem 
and larger infirmaries for the care of long-stay cases, and by a proces ` 


e. Regen EE 
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screening at out-patient clinics and diagnostic units, patients will be selected 
for admission to the hospital appropriate to the nature of the case. In 
such a scheme there must always be a last resort to deal with the failures, 
and some of us are a little concerned lest this final resting-place might be called 
the mental hospital. 

Strangely enough, this system is usually supported by the physicians at 
the reception hospital and condemned by those at the long-stay unit, for 
whereas all are agreed that we must think only of the patients’ good, there is 
some doubt who among us shall have to think only of the good patients ; for 
we do not all agree with Robert Louis Stevenson that ‘‘ To ask to see some fruit 
of our endeavour, is but a transcendental way of serving for reward.” Moreover, 
the modern trend is to evaluate both the physician and the hospital in terms of 
production, and according to the industrial potential of the patient ; with that 
yard-stick psychiatry may sometimes seem to give short measure. It is there- 
fore all the more important that we should guard against an uneven distri- 
bution of experienced clinicians which might divert them from the long-stay 
in-patients, many of whom continue for very long periods to be clinical problems 
demanding the greatest effort. 

Can we say the same about the town parole group, the near-normals, 
the quiet, well-behaved, and industrious ? Is it desirable that those patients 
be retained in the main hospital ? I am convinced that for their care there is 
need for the establishment of sheltered villages and resettlement homes in 
every region, to prevent the continued occupation of hospital beds by this 
ever-increasing accumulation of passive settlers. Suitable accommodation 
might perhaps be found ready made in some of the sadly derelict mansions of 
this country, and at least a small proportion might properly be regarded as the 
responsibility of the Local Authority, rather than that of the hospital services. 

At the present time we have all got in mind the need for special hospital 
accommodation for aged patients. We have all said repeatedly that some 
of these old people should not have to be sent to mental hospitals. We have 
not said that they were being sent illegally or improperly; we have meant 
that a more simple type of hospital with good nursing would be adequate and 
ought to be made available. 

Whereas in the past only the mental hospitals had any kind of national 
co-ordination under a central authority, the new Health Service creates a 
corresponding organization for general medicine, and with it an obligation to 
provide accommodation for all forms of long-term illness, and there is therefore 
good reason to hope that we may now approach the problem of the aged as one 
common to both general and mental hospitals, for it is in this category that 
the unity of physical and mental health is most obvious. ` 

While we cannot accept the view that the senile patient does not suffer 
from any psychiatric malady, we will agree that the mental hospital might well 
hand over its habitual practice of providing large senile infirmaries, and our 
Association will keenly co-operate in any effort to provide alternative care and 
comfort for the aged. 

There is also the problem of the mentii defective, who occupy a very large 
number of mental hospital beds. I think we would all agree that many of 
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them would be better in appropriate colonies, and possibly in the colonies 
there are some who might live and work in the sheltered village. What 
of the emotionally unstable defective? Methinks that I may find but scant 
support of this opinion; but that large class we know so well, of moods and 
tempers, sulks and rages, petty jealousies and childish quarrels, I think they 
too should be accommodated in mental deficiency institutions rather than in 
the mental hospitals. i 

How would these changes affect the picture? Briefly, this is my thesis: 

A Hospital Management Committee would be responsible for the residents 
of a particular catchment area, and it would be their duty and their obligation 
to merit and to win the approval and the confidence of their public. Their 
aim would be to do so with the smallest number of patients in hospital per 
100,000 of the area’s population, for a mere increase in the number of beds 
provided is a very ironical boast 

The mental hospital proper would not be an isolated institution, but an 
extensive group of widely dispersed units, of which the nuclear centre or head- 
quarters hospital would deal with the reception, treatment, and, if necessary. 
the prolonged treatment of all types of acute and difficult cases, regardless of 
duration. It would supply the medical and nursing staff for all the subsidiary 
units and out-patient clinics. Suitable cases would be treated by the same 
specialists in the psychiatric departments of the general hospitals and at ad ka 
neurosis centres, but these would not be used as screening centres for the main 
hospital. Remote from the headquarters hospital and situated in rural sur- 
roundings, relatively small resettlement homes would accommodate those 
who no longer required active treatment. Some of them would gradually 
become dispersed in the surrounding villages when the community learned the 
value of their labour, and knew that the hospital would be ready to deal 
immediately with any difficulty that might arise. 

The majn hospital would not be designed expressly for the convenience of 
the kitchen and the distribution of food, nor would expensive corridors be built 
to serve as mere umbrellas. It would consist of detached buildings set well 
apart and screened by trees; each block having its own segregated class and 
function, and vacancies would not be aggregated indiscriminately for the total 
hospital. 

On this pattern, and with adequate geriatric units and mental deficiency 
colonies providing independently for their respective cases, the problem of 
overcrowding in our present mental hospitals would bè solved ` and here and 
there some ancient blocks could be demolished. Many hospitals require new 
reception units, and the main buildings of some are long overdue for replacement 
by modern structures, but I believe it to be possible, and I hope it may be the 
fact, that for many years to come the erection of a complete new mental hospital 
will be coincident with the demolition of an old one. 
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For the use of the term “‘ affective disorder ’’ there is good literary warrant. 
Shakespeare, writing in the last decade of the sixteenth century, or just before 
it, uses the word thus: 


“ Necessity will make us all forsworn 
Three thousand times within this three years’ space ; 
For every man with his affects is born, 

Not by might mastered, but by special grace ” (92). 
This use is evidently taken from the Latin word “ affectus,” and is here used 
in the sense of “‘ disposition.” But Spenser, who, there is evidence to suggest, 
owed neither his use nor his coinage of this same word to Shakespeare, has 
given it a more specifically emotional connotation. In Astrophel, a collection 
of elegies on Sir Philip Sydney published in 1595, some of which are by Spenser 
and some by friends and imitators, there appear the words, attributed to 
Spenser himself : 

“ But thou (O blessed soule) doest haply not respect 
These teares we shead, though full of loving pure affect ” (94). 
In Book VI of the Faerie Queene, published in 1599, the Lady Briana’s emotional 
reactions are described when she learns that the lewd and wicked Crudor, to 
whom she is devoted, has been magnanimously spared by Sir Calidore, who 
has revoked his original intention to put Crudor to death: 
“ Whereof she now more glad than sorry earst, 

All overcome with infinite affect 

For his exceeding courtesie, that pearst 

Her stubborn hart with inward deepe effect, 

Before his feet herself she did project . . . ” (95). 
And Robert Greene, in his last play, ‘‘ The Scottish Historie of James the 
Fourth,” published in 1598, has borrowed the word : 


" My gracious father, gouerne your affects ” (46). 


After the 1590’s use of the word seems to have been abandoned until it was 
revived in the pursuit of psychiatry (ror). Its lineage is thus respectable, its 
meaning is clear, its use is warranted by distinguished precedent, and in these 
respects it differs from many psychiatric terms. For our present purposes, 
however, it is somewhat too wide ; and it may be possible, by subdividing the 
affective disorders, to do something in the way of consolidating such knowledge 
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as we have of the effects of prefrontal leucotomy on these conditions. It is 
to these considerations that we now turn. 

The occurrence of mania and melancholia in the same patient at different 
times had long been. recognized before Kahlbaum formulated the two as 
different phases of the same disease process, under the term “ cyclothymia.”’ 
Kraepelin, in 1896, extended this concept, under the term "" manic-depressive 
psychosis,” which he regarded as a disease entity, with a course and an under- 
lying pathology of its own. 

There has been prolonged discussion of the matter since. Dana (21) 
preferred to recognize three groups of depressive illness: (a) involutional 
melancholia, a condition occurring in chronic worriers at the climactenic, 
together with pre-involutional conditions, akin to it in symptoms but occurring 
earlier in life, all characterized by agitation and worry; (b) simple recurrent 
melancholic states, which he said seemed “‘ quite different,’’ characterized by 
profound depression, apathy with loss of interest and psycho-motor sluggish- 
ness, which he considered apart from manic-depressive psychosis, though like 
it; and (c) simple recurrent melancholic states associated with intervening 
manic bouts, which he considered true manic-depressive psvchosis. 

Meyer (68) urged abandonment of the term ‘‘ melancholia ” in favour of 
the more noncommittal ‘‘ depression,” later to be amplified so as to denote 
the type of depression in the light of aetiology, symptom-complex and course 
of illness. Always in favour of concepts in terms of ‘‘ more or less’’ rather 
then “‘ either/or,” he shifted the emphasis away from considerations of disease 
entities in themselves, and towards illness in terms of reaction and the inter- 
play between the patient and his environment (67). His great influence and 
the good sense implicit in such a view have led to the persistence of this trend 
since. 

But at once there arise questions which have never been fully answered. 
Allowing that all illnesses are coloured by the impact of the environment, and by 
the way in which the patient reacts, are there in fact affective disorders as 
disease entities per se? If so, can we separate these entities from illnesses 
merely reactive in type ? If so, are the differences differences in kind or onlv 
of degree ? 

Schools of thought have developed as different answers to these questions 
have been framed. Although Kraepelin was driven to extend his original 
concept more and more inclusively, the German school, with its tendency to 
tormasin and categorization, has been the main exponent of separation of 

“ endogenous "` and “‘ reactive ” conditions. Thus Muncie (76) says: “ 
the impression is gained that modern German psychiatric thought has not 
abandoned the disease entity, an impersonal something which attacks its 
victims, diagnosed by its pathognomonic signs, and places little value for 
diagnosis or treatment on attempts to reconstruct the story as a dynamic 
individual biography gone wrong. The disease process is either exogenic or 
endogenic in origin.” And indeed, Bleuler (5), while admitting the occurrence 
of mixed psychotic pictures which transgress the bounds of formal categories 
says, “ I follow, as far as possible, Kraepelin’s classification, which is now 


pretty well understood in the whole world „ and goes on to say. 
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“ recently an attempt was made to place the classification of the psychoses on 
an entirely different basis by emphasizing the various factors participating in 
the causation, development, and course. I made the effort to initiate these 
viewpoints also here but had to desist from it.” In France, the United States 
and in this country more elastic concepts have tended to prevail, but it is still 
customary, however fallacious, to speak and to think in terms of ‘‘ endogenous ”’ 
or “‘ reactive ’’ depression, and, raising the same problem in a different aspect, 
in terms of “‘ psychosis ” or ‘‘ neurosis.” 

Thus, Mapother (65), in 1926, having declared that Kraepelin had ‘‘ come 
to the conclusion that it is simplest to include all cases showing the affective 
excesses and also the syntonic types of intellectual and conative disorder " 
under the heading manic-depressive psychosis, startled his hearers into acri- 
monious indignation by refusing to admit any clinical distinction between a 
neurosis and a psychosis. ‘* The distinction between neuroses and psychoses 
has grown out of practical difficulties particularly as regards certification and 
asylum treatment.” He could “find no other basis for the distinction ; 
neither insight, nor co-operation in treatment, nor susceptibility to psycho- 
therapy will serve.” As regards the notion that there were “ neurotic ” 
conditions which were purely psychogenic, and ‘‘psychotic’’ conditions de- 
pendent on structural change, he argued that "to assume that an enduring 
physical basis for habitually abnormal behaviour is probably non-existent 
because at present its exact nature is not demonstrable, seems to me a flat 
defiance of all relevant experience in medicine.” His view, therefore, seemed 
to be that any “‘ attack ’’ of depression from whatever cause, whether seemingly 
reactive or seemingly endogenous, is mediated by essentially the same means. 
‘* The essence of an attack is the clinical fact that emotions for the time have 
lost enduring relation to current experience, and whatever their origin and 
intensity they have achieved a sort of autonomy.” Much the same view has 
been expressed elsewhere by Symonds (98). 

His hearers were able to tolerate this with varying degrees of equanimity. 
Buzzard (10) objected to a view which would not distinguish between manic- 
depressive psychosis and anxiety states. He regarded the recovery of the 
manic-depressive as more or less assured (if uncertain as to time) in the presence 
of adequate custodial care ; but he thought that anxiety states, for recovery, 
needed and were susceptible to direct attack, the prognosis depending on the 
ease with which the anxiety could be disclosed and removed. The proper 
differentiation between psychoses and neuroses was prognostically and thera- 
peutically important, as well as for academic accuracy. Ross (86), more 
indignantly, said that of a group of 66 patients diagnosed as manic-depressive, 
12 had since been certified, whereas of 355 psychoneurotic patients admitted 
over the same period only 3 had since been certified, and two of those had 
been wrongly categorized against his better judgment ; this alone made the 
distinction prognostically and therapeutically important. But further, 
between neurotic and psychotic depression there were differences in kind: 
remorse was not a feature of psycho-neurosis but was common in psychotic 
depression : the psychotic blamed himself, the neurotic blamed others. The 
pre-morbid personalities were different: for example, the manic-depressive 


798 REFLECTIONS ON NATURE OF AFFECTIVE DISORDERS, [Oct., 


often overworked, the neurotic said that he did, but did not : and there was a 
difference in reaction to environment in that the psycho-neurotic was capable 
of enormous improvement if reorientated, whereas psycho-therapy could 
achieve little with the manic-depressive. 

Gillespie (41) between acid parentheses stressed the differences in heredity 
between manic-depressive and psycho-neurotically depressed patients, the 
differences in personality and body-build, that the accompanying physical 
disturbances differed in kind as well as in quantity, and that the psycho- 
neurotic varied SESCH according to stimuli, whereas the manic-depressive 
did not. 

In 1930 there was a second debate, less of a foray, in which Buzzard, 
seemingly unpersuaded by Mapother, put forward certain criteria for dis- 
tinguishing between psychotic and neurotic depression. He stressed the type 
of depression, its diffuseness colouring the whole outlook, though often centred 
on some event inadequate to justify it, its continuity, its independence of 
environment, its phasic morning-evening variation, its association with de- 
tachment from reality, loss of interest, loss of affection and of the power to 
grieve, with an apparent memory defect really due to inattentiveness leading 
to lack of concentration and indecision, and with a positive family history in 
which suicide and alcoholism were especially frequent. He contrasted this 
with neurotic conditions, in which responsibility for the trouble was thrown 
on to other people, in which the insomnia was more difficult to overcome, in 
which there was preoccupation with the heart and bowels as opposed to 
concern over the brain, in which the possibility of recovery was acknowledged 
and not rejected, in which distraction from morbid thoughts was easier, and 
in which the characteristic psychotic-depressive physical disturbances (dull 
eyes, lack-lustre hair, sallow and pigmented complexion, anorexia, constipa- 
tion, furred tongue, failure of growth of the nails and lassitude) were absent 
(11). 

Riddoch (84) stressed that the depressive attacks of the manic-depressive 
were often externally precipitated, and that the presenting complaint might be 
anything other than depression. But the depression was there, and speciallv 
characterized by its continuity, so that, although it might “‘ lift ” a little, it 
never disappeared except in convalescence. To the diagnostic critena 
mentioned by others he added the possible occurrence of hallucinations and a 
special emphasis on the psycho-motor sluggishness (which Dana had alse 
stressed). | 

Crichton Miller (17) considered the basic feature of the manic-depressive 
condition (which he preferred to call cyclothymia) to be a variability of 
affective response independent of external stimulus. Cyclothymic variaticr 
was an integrated one, in two contrasted forms (manic and depressive) and 
endogenously determined, comparable with the swinging of a pendulum: 
neurotic variation was a disintegrated one, depending on external stimuli and 
their associations, comparable with the motion of a boat with insufficiert 
keel. Since no psychological theory explained cyclothymia and no psyche- 
logical treatment influenced it, an explanation must be looked for outside 
psychological medicine. Its phasic nature suggested a physiological solution : 


| 
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the similarity between the euphoria of alcoholic intoxication and the exaltation 
of the manic phase suggested a chemical action on the thalamus ; the similarity 
between the depressive phase and depressive states due to chronic intestinal 
absorption suggested an endogenous chemical factor; the frequency of 
abnormal sex lives in cyclothymics, and the frequency of cyclothymic variation 
in relation to menstruation suggested a hormonal factor. Cyclothymia, 
unlike neurotic states, was a metabolic disease. 

Boyle (6), thinking also in metabolic terms, urged that the frequency of 
thyroid disturbance in manic-depressive psychosis was beyond coincidence, 
and stressed the suggestiveness of what might be expected in the way of mood 
disturbance in hyper- and hypo-thyroidism, together with the similarity of 
age of incidence, and the higher incidence in women of both Graves’ disease 
and manic-depressive psychosis. 

Yellowlees (107) considered the difference between manic-depressive and 
neurotic depression essentially one of kind. He claimed that the cardinal 
feature of the neurasthenic was excessive fatigability, and that the neurotic 
was a person of active emotional reactions who bewailed the limitations 
imposed upon him by the illness, whereas the psychotic depressive was the 
reverse. Finally, somewhat strangely, he invoked the presence of insight in 
(he neuroses and its absence in the psychoses as “fa touchstone which he 
had never known to fail.” : 

Reynell (83), on the other hand, claimed that manic-depressives might 
well have the fatigability of neurasthenics, and regarded the difference only as 
one of degree, with preponderant occurrence ef mixed types. 

Strauss (96) insisted on the inclusion of diagnostic criteria of physique 
and character (on Kretschmerian lines). He regarded it as ‘‘ unthinkable ” 
that a person of schizoid make-up could develop a typical attack of manic- 
depressive psychosis, and depression in such a subject should arouse suspicions 
of catatonic schizophrenia, or of a mixed psychosis with accordingly different 
prognosis. Viewed in this light, manic-depressive psychosis was a much 
rarer condition than was commonly supposed. 

These views were, of course, clinical impressions. In the meantime 
Gillespie, stimulated no doubt by the debate of 1926, had sought facts in his 
own support. In his “ Clinical Differentiation of Types of Depression ” (42) 
he set out conclusions drawn from immediate scrutiny of case material. From 
25 cases studied with detailed regard to the heredity, life history, precipitating 
factors, symptom-complex of the illness and its course, he formed three groups 
of depressive cases. l 


Group I (14 cases). 


Distinguished by its affective variability, especially in response to ascer- 
tainable factors, whether these last were external to the patient or were topics 
of preoccupation. In addition to depression there might be anxiety, but the 
depression was “‘ as a rule ” the leading feature and indicated something more 
than, and not essential to, anxiety states. The chief topic of preoccupation 
was almost always the patient’s health, and usually the depression (with or 
without anxiety) itself. The preoccupations led to impaired attention and 
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concentration, but not to retardation. And there was usually a reduction of 
motor activity, though of a selective kind in which the patient’s wishes could 
be discerned. ` 

The depression in this group was causally related to conscious factors, 
though such relationship was not fully, if at all, understood by the patient. 
Thus, there was insight into the abnormal nature of the affect, but not into 
its cause. 


Group II (7 cases). 


A group of autonomous depressions in whom the (admittedly considerable’ 
affective variation was spontaneous and independent of ascertainable inter- 
current stimuli. Remorse and apprehension were frequently but not invariably 
added, but there was no tendency to blame the environment (which had been 
found in 7 out of 14 of Group I). As regards topics of preoccupation, self- 
accusatory trends were common (almost absent in Group I) and ideas of 
unworthiness more frequently expressed, but both were in fact found in each 
group. Complaints as to cerebration were more complex in this group and 
did not appear directly related to the topics of preoccupation, thus differinz 
from Group I. This was in line with the “‘ impression ” that the autonomous 
illness was more extraneous and less closely identified with the patients 
personality. The insight in this group was, therefore, to that extent better. 

Physical signs and symptoms were not helpful in differentiation. Pre- 
cipitating causes and suicides were found in both groups. But a family histon 
of psychoses, specially depressive, was more common in the second group, an? 
the general personality traits differed from the predominantly quiet, shv, 
sensitive, timid, worrying types of Group I. 


Group III (4 cases). 


This small group was distinguished chiefly by hypochondriacal preoccupe- 
tion overshadowing (but co-existent with) the depression: by the lack o 
insight both into the affective disorder and the hypochondriasis: by tk: 
number of accompanying symptoms, and by the actual rejection of explanatin: 
and re-assurance. In personality they were much closer to Group I than te 
Group II, and the form of illness had an involutional stamp. 

Cases of the first group were the only ones accessible to psychotherapy iz 
any noteworthy degree, and they showed the shortest illnesses and the highes: 
degree of recovery. 

Gillespie concluded that no one sign could serve as a diagnostic, prognost.; 
or therapeutic indication, but “ of all the single criteria employed, it is probate 
that reactivity in the sense of this paper is the one of greatest practical value.” 
The number of cases was surely far too small, but that he still felt contide:: 
of there being sufficient of a trend to allow of distinction between psychit: 
and neurotic depression is shown by a further paper. In this, a contributie 
intended to illumine an obscure subject for the comparatively uninitiate: 
rather than for the expert clinician, he set down criteria for the different:: 
diagnosis more or less in the light of what he had found from study of ti: 
25 cases (43). 
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The next stage in the controversy was marked by the appearance of three 
papers by Lewis, which remain the most scholarly and authoritative produc- 
tions on the subject in English. They annihilated that little hope of orderliness 
in a confusing subject which Gillespie had held out. The first (60) was a 
historical survey of melancholia setting the matter in due perspective. The. 
second was a clinical survey of depressive states derived from a minutely 
detailed scrutiny of 61 cases. The third was a prognostic study on the same 
material (62). The outcome of this research must have been disconcerting 
to the separative school, for not only were the clinical impressions propounded 
by them in the debates of 1926 and 1930 not borne out by examination of 
actual case-material, but no separative criteria emerged at all. Lewis con- 
cluded that it was impossible to place the majority of cases in either group, 
and that ‘‘ the term reactive depression and the grouping it denotes ° would 
be better done away with. The prognostic study which followed was equally 
ideoclastic : no unequivocal prognostic signs emerged at all. A certain trend 
towards uniformity in the cases who died was spoiled by their being too few 
for statistical significance. In the other cases, while certain features seemed 
on the whole favourable or unfavourable, there was no constancy, so that 
cases with favourable outcome not infrequently showed unfavourable features, 
and vice versa. Nor did the remissions become shorter as time went on (as 
had been held by the German school), and though there was some trend towards 
lengthening of the attacks themselves, this was irregular. It had been implied 
in the debates that complete recovery was the rule, but complete recovery— 
even including those cases which had a second attack, again to be followed by 
complete recovery—occurred in only 18 of the 61 cases. And heredity had no 
special significance. Lewis, who describes himself as ‘‘ chagrined”’ at the 
somewhat negative results of this laborious and painstaking enquiry, con- 
cluded, ‘‘ Short cuts and clear sign-posts do not exist,” and that manic-depressive 
psychosis is ‘‘ a provisional group of heterogeneous disorders.” 

It remained for Curran, in a paper pregnant with sarcasm (18), to apply 
Gillespie’s differential criteria. He found the criteria ambiguous and the 
application extremely difficult, but with the best attempt on a series of 25 
depressive patients he found, not without gusto, an almost incredible variety 
of combinations of ‘‘ neurotic’’ and ‘‘ psychotic ” features occurring in each 
case. No differentiation on such a basis could be made. 

It seemed that the wheels of Juggernaut had passed over the separative 
school. But in 1940, Rogerson (a pupil of Gillespie and a successor fo Ross, 
just as Lewis was a successor to Mapother, in whose school Curran also served) 
revived the argument (85). He reasserted the prognostic and therapeutic 
desirability of distinction between neurosis and psychosis, and maintained 
that it had clinical validity, quoting three illustrative cases. ‘‘ The only method 
of arriving at the diagnosis is to study the history and day-to-day behaviour 
of the patient with minute care. It may then be possible to decide whether 
or not the mood change observed is dependent upon the preoccupations of the 
patient, themselves related in a proper manner on the one hand to external 
reality, and on the other to his instinctual strivings.’’ This is the same as 
Gillespie’s concept of reactivity. He quoted Ross (87) that out of 1,043 
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patients with a diagnosis of neurosis followed over three to fifteen years, less 
than 5 per cent. developed psychotic illness ; that is to say, their pattern of 
reaction remained essentially the same, which, if the difference between 
neurosis and psychosis were merely one of degree, is not to be expected. 

It will be noted that both Rogerson and Ross seem to have been quite 
confident not only that there is some essential difference between psychosis 
and neurosis, but that they could recognize this difference when they saw 
it. If there are no valid criteria of differentiation Ross’s figures are meaning- 
less. 

Curran and Mallinson, in an analysis of 99 depressive states occurring in 
sailors in the second world war, were again unable to find any division between 
endogenous and reactive depressions. They did, however, find it possible to 
make some distinction between affective and hysterical disorders, although the 
latter involved affective components ; and they regarded this distinction as 
of some therapeutic and prognostic importance (19). 

Tredgold (100) found similarly with soldiers that the differences were of 
degree rather than kind, that some passed from what might be called psychotic 
depression to ‘‘ neurotic ’’ depression and vice versa, and that no sharp classi- 
‘fication could be achieved. 

Reviewing the matter at this point, one sees clearly what is the aim of 
the separative school, however impossible it may be of achievement. The 
standpoint taken by its opponents is not so clear. Mapother was certainly 
liable to the construction that all the affective disorders arose on an anatomical 
and physiological basis which in all instances was essentially the same. This 
view is rather difficult to accept. 

Whitehorn, on the other hand, though not approving the separation in 
any clear-cut form of endogenous from reactive depressions, views the matter 
in terms of personality rather than in terms of anatomy, physiology and 
pathology. It is his view that a psychiatrist who decides whether a depressive 
condition can or cannot be legitimately considered due to a given set of circum- 
stances is—in reaching such a decision—revealing more of himself than of the 
patient. He claims that the more is known of the patient the more are 
“reactive ”? features in the illness likely to be detected, and that patients 
who show manic and/or depressive reactions develop these through some 
special predisposition of the personality, which causes them to be “‘ specially 
sensitive to praise and blame, to feel a strong obligation to control themselves, 
and to find in situations certain elements, not obtrusive to the outside observer 
but of special personal significance to themselves, which lead to excessive 
inhibitory reactions, and ruminations involving self-blame or features of 
inadequacy, self-justifying and self-assertive counter-currents, of which the 
manic or depressive reactions are the symptomatic expression.” He says, 
however, that he finds ‘‘ depressive reactions too diversified to fit a unitarv 
formula. Quite different importance has to be given in different cases to 
obsessional trends, to fatigue, to boredom, to loss of supporting persons, less 
of dependent persons, etc.” (105). | 

The analytic school, also, would seem to regard all depressive states as 
reactive ; and mainly to some form of loss, not merely in the material sense, 
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but of something, whether a person, a cause or an idea, which had long been 
identified with the ego: and the loss of which love-object brings out the 
ambivalence felt towards it so that an attack is launched upon it, depreciatory 
and hostile: but that attack is turned inwards on the self, owing to the 
identification that has long existed between that love-object and the ego. 
Hence, self-depreciation, unworthiness and suicide. 

Here, indeed, we are a long way from Kraepelin, who, seeking for causes in 
terms of altered metabolism, disturbances of vaso-motor innervation or diseases 
of vaso-motor pathways, or auto-intoxication, has said that such external 
influences as bereavements are ‘‘ possibly sparks for the discharge of individual 
attacks, but that the real cause of the malady must be sought in permanent 
internal changes,” 

Where the opinions as to causes are so widely disparate as these, one cannot 
but be suspicious that the different observers are describing different things, 
and that, from a heterogeneous group, each has selected an aspect for 
description. 

Curran, after showing the impossibility of differentiation between psychotic 
and neurotic depressions, remarks: ‘‘ Because the types of reaction which are 
recognized at present are also recognized as neither being clearly cut, nor 
accurately and rigidly differentiated and defined, it does not follow that they 
cease to have any meaning or use.’’ But later he says, ‘‘ No sharp division 
appears to be achieved. It is argued that it does not in fact exist . . .’’- 
Elsewhere, however, he writes of ‘‘ a classical manic-depressive psychosis and 
its opposite, an allegedly typical neurosis’’ (20), and ‘‘ of the small classical 
manic-depressive group, which does combine a persistent abnormality of mood 
with an essentially endogenous origin.’’ This, however continuous the series 
between one extreme and the other, necessarily implies some possibility of 
separation, and accords with the fact that of Lewis’s 61 cases, there were 10 
in which no environmental cause could be found, and g in which he was “‘ almost 
satisfied ’’ that the precipitating factors were an adequate cause for the illness : 
at any rate the situation had been an ‘“‘ indispensable efficient cause.’’ These. 
factors do not lead one to suppose that possibilities of differentiation are 
necessarily dead, which view is strengthened by other considerations. 

First, the arguments on either side are based (apart from the clinical impres- 
sions which are so dangerous) on very small numbers of cases. It is quite 
possible that a survey on a wide scale (which might well be a life work) would 
show broad general trends in favour of the contentions of the separative school. 
This would constitute a contribution to knowledge, and although Lewis’s 
work suggests that such broad trends would be quite unhelpful when it came 
to dealing practically with an individual case, that would not necessarily be 
so if some form of treatment were to be discovered, efficient in some affective 
conditions but not in others. 

Second, one is struck by a certain uniformity (in a subject which lends 
itself to uniformity so little) in the concepts propounded by the discussants of 
1930 of the depressive phase of manic-depressive psychosis as they saw it: 
and that they agree pretty well with Dana’s desciiption of a quarter of a 
century before. There is no doubt that such states occur. It would appear 
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that, attractive through their relative simplicity, they were taken as a paradigm 
of depressive conditions, and were thus thought to occur more often than thev 
really do. Perhaps they represent the depressive phase of manic-depressive 
psychosis in pure culture. But in the great majority of cases the illness is 
coloured by the reaction of the individual to it, as well, perhaps, as by the 
addition. of genes of minor effect. Such a combination of added factors may 
alter the picture entirely, giving the appearance of a condition different in 
kind as well as in degree, though the fundamental mechanisms may be just 
the same. 

This brings us to our third consideration, the genetic aspect. Here, 
indeed, lie possibilities that the appearance of a condition different in kind 
may not be fictitious, and that there is a difference in kind, in fact. How is it 
possible, if there is no differentiation between different types of depression, 
for Lewis to write in another place (59) of the genetics of manic-depressive 
psychosis, ‘‘ The figures conform broadly to expectation if one assumes that 
there are three genes concerned, of which two are recessive and one dominant.” 
If everyone who has a fit of the blues is to be considered liable later to develop 
an attack of mania, no such figures could ever have been compiled. Slater 
has observed (93), ‘‘ In an investigation of manic-depressive insanity only the 
indisputable. cases should be included as part of the working material,” and 
enough such cases have been found for a probable estimate of the genetic 
basis of the condition. And a hint, at least, of further differential possibilities 
is evident when Slater remarks, ‘‘ It is one of the services of psychiatric genetics 
to have shown that what is commonly called involutional melancholia has 
nearer connections with the schizophrenic psychoses than with the manic- 
depressives.”’ 

Finally, we come to considerations arising out of recent advances in treat- 
ment. It is noteworthy that the bulk of the papers we have been considering 
were written before there was any great experience of convulsive therapy. 
The latter has come to be directed more and more specifically towards affective 
states, and especially to states of depression. Cook, in reviewing the literature 
(15), says, ‘‘ It may be said at once that no doubt exists as to the efficacy of 
convulsion treatment in affective psychoses.’’ But he issues a warning that 
“ the presence of anxiety in a depressive setting ” is according to the general 
trend of opinion an unfavourable prognostic feature as regards application of 
this treatment, and says, ‘‘ It is possible that much of the success reported in 
treating psycho-neurotics with convulsions consists in clearing up essentially 
depressive symptoms, which may often simulate neurotic anxiety.” Sargant 
and Slater (91) say, ‘‘ Some neurotic types of depression may be aggravated by 
very few convulsions,” and ‘‘ The only patients with “anxiety neuroses ” 
who will benefit from convulsions are those who are wrongly so called, who are 
in fact suffering from a depressive illness in which anxiety and agitation are 
to the fore.” Sands (go) states unequivocally that it is the “ psychotic de 
pressions’ who gain with electroplexy. It is his opinion that the mood 
disturbance may not be the most important feature in the differentiation of 
these cases ; more so are ‘‘ the diminishing state of awareness with movement 
away from reality, increasing introspection with narrowed range of thought 
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and repetitive preoccupation with a few ideas.’’ (This concept is reminiscent 
of the French School of thought, as indicated by Lewis (61).) He goes on to 
say that some cases show agitation, but that this depends mainly on the 
conflicts, and unlike ‘‘ neurotic tension,” is not easily heightened by outside 
influences. He finds cases with neurotic depression ‘‘ quite different ` with 
their hypersensitiveness and awareness, and he notes, as did Gillespie, the 
lack of identification of the illness with the personality. He concludes by 
observing that the effect of this treatment shows that the problem of neurosis 
or psychosis is less academic than ever before, since the decision whether to 
employ a drastic treatment depends on the answer. 

If such a distinction, in the light of response to electroplexy, is valid, and is 
of importance in deciding the suitability of a case for treatment, how much 
the more important must it be when considerations arise of a far more drastic 
treatment of irreversible kind ? 

It is desirable, therefore, to examine the effects of prefrontal leucotomy 
from a special aspect. The detailed results in a series of 300 cases all investi- 
gated and personally followed by the writer (at the suggestion of Dr. Thomas 
Tennent and under the aegis of St. Andrew’s Hospital, Northampton) are in 
course of preparation. In this series there were 82 cases of affective disorder 
which survived the operation sufficiently long for study. It is these 82 cases 
that we are now going to consider, not so much as regards post-operative 
function or post-operative deficits, but as regards the degree of recovery 
achieved in relation to the type of disorder present, so far as we are able to 
determine it. 

Of these 82 cases we may make the following classification : 


(1) One patient had had recurrent attacks of mania, but without 
attacks of depression. 

(2) 15 were essentially in the manic-depressive group in that they 
had shown evidence both of mania and of depression. 

(3) 27 had had recurrent depressive illnesses but without manic 
attacks. 

(4) 36 had had single depressive illnesses, and were operated on 
at one stage or another of the only attack to which they had been 
subject. 


That leaves three other cases for consideration : 


(5) One of these may be considered to have shown an essentially 
reactive depression in that his disturbance of mood was clearly related 
to, and caused by, intractable pain—by difficulties in the diagnosis and 
treatment of which he had become increasingly demoralized. 

(6) The other two were fundamentally obsessional patients, whose 
mood disturbance was considered essentially based upon, and arising 
from, their obsessiveness. 


We will consider these groups seriatim. 
(1) The patient subject only to manic attacks continued to be manic after 
operation in that he still showed great push of talk with distractibility and 
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undue cheerfulness of mood. His spontaneity, excitement and activity were, 
however, reduced, so that the condition persisted in a modified form. 

(2) Of the 15 manic-depressive cases, 8 showed the illness in classical form. 
One, operated on in a depressive phase characterized by agitated self-reproach 
with feelings of guilt, remained depressed in so far as he retained depressive 
delusions (which he had lost during previous remissions) with some funda- 
mental lowering of the mood ; but he had lost his agitation, was able to tolerate 
his condition, and was quite well enough to be discharged from hospital. 

One swung very slowly and almost from the moment of operation from a 
state of unvarying depression of 12 years’ duration into a state of gradually 
increasing animation, which culminated in frank mania 18 months later. 

One, operated on in a depressive phase, swung quickly into a state of 
hypomania which gradually settled to a vivacity within normal limits. 

One, operated on in a depressive phase, returned to normal but relapsed 
2I months after operation into a hypomanic state (in which co-existent de- 
pressive features were discernible), which rapidly subsided. 

One, whose attacks (constantly recurring over a period of 14 years) had 
only twice demanded hospital care, and were over a period of II years com- 
patible with earning his living, was improved to the extent that his mood 
remained equable over the ensuing 2 years. 

Of the other three, in whom manic phases (in which they were operated 
on) had predominated, 2 were substantially unchanged, and the other has 
relapsed, though here again the post-operative state showed some modification 

in that the subsequent states were of milder form. 

The other 7 manic-depressive cases showed atypical features, both in the 
content and behaviour, while otherwise conforming generally to a manic- 
depressive pattern. For example, incoherence and inappropriateness of 
replies, odd posturings, Messianic ideas, impulsive violence, etc., were noted 
at one time or another. Of these 7, 1 was noteworthy in that he had an almost 
unvarying cycle of depression and mania on alternate days (though that had 
not always been so), the rhythm of which was unchanged. by operation. But 
in him, as in 2 other cases, the intensity of the disturbance has been modified. 
One case remained free from attacks for the abnormally long period of ro 
months before dying from an obscure cause. The other 3 cases have remained 
well for periods much in excess of any remission that they had previously 
enjoved. 

Thus, out of these first 16 cases that we have considered, in the manic- 
depressive group or closely allied to it, the symptoms have either persisted or 
recurred in no fewer than 11, while of the 5 who “ recovered,” I survived only 
for 10 months after operation. Now, of these 16 cases there were only 7 in 
whom it was felt that psychological mechanisms played any serious con- 
tributory part in the development of the illness. It is striking that the 5 
‘recovered ” patients are to be found among those 7; the 2 cases in the 
development of whose illness psychological mechanisms appeared to play a 
serious part, but who did not recover, were (a) an unstable epileptic dullard 
whose psychotic phases could be construed as a reaction to the frustration 
engendered by his handicaps, and whose handicaps remained unchanged bv 
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operation, and (b) a 52-year-old woman whose personal and family histories 
suggested a heavy constitutional loading, and who became markedly deterio- 
rated in the course of a 3-year illness of such severity and turbulent course that 
any origirial psycho-dynamics had become lost in a psychotic deluge, so that 
the final phase bore no relation to anything that had gone before. 

The length of time over which the various attacks had been distributed 
had no influence on the outcome, but all the recovered cases had had remissions 
of good quality (if brief) within two years of operation. None of the un-- 
recovered cases had had such remissions. These figures suggest that the more 
the illness appears to be autonomous and constitutionally determined, the less 
effect does the operation have ; and the more the illness appears to be reactive, 
in the sense that psychic conflicts may precipitate, or prolong the attacks 
through influencing the mood, the better are the chances that operation 
affords. 

(3) Of the 27 cases with recurrent depressions, 14 had had severe illnesses 
characterized by an unremitting chronicity. In 6 of these cases there were 
situational factors which might have helped to precipitate the condition. 
But it was impossible, on common sense grounds, to consider these as adequate 
causes either for the severity or duration of the illnesses that followed. These 
last appeared in those respects truly autonomous, though it is felt that the 
reactions shown by the patients towards the illnesses themselves may have 
prolonged the latter and militated against early recovery. 

Of these 14, one entered a curious post-operative state (which we shall see 
paralleled in another case later), in which she giggled, was facetious to the 
point of fatuousness, made sharp sallies, played Puckish jokes and was 
thoroughly irresponsible. But when she could be got to discuss how she felt, 
she said that she was still depressed, that she wished she were dead, that she 
had no feelings or interest, but experienced—in parallel with her affective 
lack—a lethargy for life which was in fact evident in her behaviour. Her 
statement carried much conviction, and it is believed that the essential nucleus 
of the 12-year illness remained, although her attitude towards it had been 
altered. She has remained much the same for more than 2 years. 

Another, markedly agitated and ill for 8 years, took 15 months to recover 
from his depression, although meanwhile his lamentations and expressions 
of hopelessness had been markedly reduced. Both these cases show what has 
also been observed by Mixter, Tillotson and Wies (72), and what has been 
referred to by them as “‘ affective de-sensitization,”’ i.e. a more tranquil attitude 
leading to better tolerance of the persistent symptoms. Another case, though 
able to live at home, was still depressed with affective loss at 6 months after 
operation, though by the end of a year she was fully well. 

A fourth took 9 months to recover from his depression, though his agitation 
had been at once reduced after operation ` 2 years after operation, at the age 
of 60, he entered a state of hypomania, of which there had previously been no 
history. | 

A fifth, a chronic alcoholic, was recovered from his depression within 6 
months, but entered another, though milder, depressive phase, complicated 
by alcohol, 2 years after operation. 
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A man of 81, who had been very severely depressed and suicidal, largely 
recovered but was post-operatively labile. The picture was complicated by 
senile changes. 

The other 8 patients all recovered fully from their depressions, ‘and have 
remained free from relapse for periods between I and 24 years. 

Thus, in these 14 cases, there was post-operative persistence of depression 
over considerable periods of time in 4 cases, with relapse into hypomania 
‘of one of those, and recurrence of depression in a fifth. 

Now, of these 14 cases, 6 had been continuously ill for more than 2 years, 
and there were only 2 of those 6 cases who did not show this slow improvement. 
Of the 8 cases who had been ill for less than 2 years, none showed.-a slow 
recovery. There seems to be some relation, therefore, between the speed of 
recovery, on the one hand, and the severity and duration of the symptoms on 
the other. It might be thought that those cases who showed persistence of 
symptoms with slow improvement might have shown the latter anyway, even in 
absence of operation. Yet the balance of the evidence seems against this. 
since the attitude of the patients towards the illness was in all cases altered to 
a more favourable one. It may be that the restriction of interest to the 
symptoms, the agitation and self-absorption, all tend to prolong the attack, 
so that moderation of these helps to facilitate a spontaneous recovery. 

Next, there were 4 patients who showed persistent depression with little 
variation, but marked by accompanying obsessional symptoms, and in two 
of them also by compulsive thoughts of violence, which were absent when the 
patient was well. In 3 cases there were some situational factors. All 4 
showed a rapid and satisfactory recovery without relapse over a period of 
2 years. All had been ill for less than 2 years. 

Then there were 5 patients who had shown repeated attacks of depression 
between brief remissions of good quality extending over periods of 17, I5, 4, 
6 and 4 years, the attacks lasting for a few months and the remissions for a 
few weeks or longer. In 2 cases there were never adequate precipitating 
factors; in the other 3 there were no adequate precipitating factors for anv 
attack except the first one. All 3 patients lost their symptoms and, although 
one of them has since entered a mental hospital on account of personal inade 
quacies, none has had a recurrence of actual depression in the 2 years since 
operation. 

There remain 4 cases whose illnesses seemed quite different. All were 
chronically inadequate people with a tendency to hysterical reactions: al! 
were immature, dependent, dissatisfied with themselves and, through past 
experience and awareness of their own deficiencies, more or less constantly 
expectant of misfortune. Their illnesses seemed clearly related to thei: 
dissatisfactions and their fears: both the symptoms shown and the course cf 
illness could be so interpreted without straining the facts; further, their 
states could be markedly influenced at a given time by appropriate stimuli, 
so that they showed variation to outside events as well as to their own thoughts. 
They could be brought to brightness and animation, could be removed from 
self-absorption, could be induced to show a wider interest. In fact, all showr 
reactivity. All 4 cases lost their depression rapidly, though one— 12 month: 
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after operation—went through a remarkable paranoid phase which seemed 
to be enabled to reach expression through a post-operatively increased con- 
fidence and outspokenness, which enhanced her resentment over certain 
changes which had occurred to her disadvantage in her work situation during 
absence through illness. 

Thus, while in our recurrently depressed cases the rate of recovery with 
absence of relapse is markedly better than in our frankly manic-depressive 
cases, there is evidence of persistence of symptoms after operation, with conse- 
quently slow recovery in 4 out of the 23 cases considered to be ill on a consti- . 
tutional basis, with relapse into depression or mania in 2 more. Four out of 
the 23 cases, therefore, have shown a delayed recovery, and this was apparent 
only in those cases who had been ill for more than 2 years. In the 4 cases 
who were considered to be ill on an essentially reactive basis, in the sense 
that the illness was determined by’ the reaction of the personality to events 
outside the physical structure there were no cases of delayed recovery, 
although all had been continuously under treatment for depressive states for 
more than 2 years. It may be that here there is a hint of some difference in 
kind between two forms of depressive illness. 

(4] We come now to consider our group of 36 cases who have had single de- 
pressive illnesses. But of these there are 18 who seem to form a rather special 
group bearing a resemblance to what is often described as ‘‘.involutional 
melancholia.” The status of involutional melancholia has long been a matter 
of dispute. Kraepelin considered it ‘‘ quite different ” from manic-depressive 
psychosis in 1904 (56), defined it in the seventh edition of his text-book as 
including "all pathological states of anxiety in more advanced age which are 
not episodes in the course of other forms of insanity,” but in the eighth edition 
grouped it together with manic-depressive conditions as part ‘of the same 
disease process (57, 58). This volte face arose largely from some remarks 
made by Dreyfus (27) after examination of some of the patients and of the 
case-records on which Kraepelin’s original view had been founded. But 
Dreyfus’ criticisms have themselves been strongly criticized, notably by Hoch 
and MacCurdy (52) and by Henderson and Gillespie (51). Lewis objects to 
the independent status of involutional melancholia on the ground that precisely 
similar cases also occur early in life (61). Farrar and Franks (32) have also 
concluded that depressions around the menopause show no distinctive charac- 
teristics other than can be accounted for by the age factor. On the other 
hand, Strecker and Ebaugh consider involutional melancholia, though probably 
a subdivision of manic-depressive psychosis, to merit special separate descrip- 
tion by virtue of (1) its special age incidence, (2) its lengthy course, (3) its 
distinctive symptomatology (97), and substantially the same view is expressed 
by Henderson and Gillespie, while Noyes (77) observes that “‘in addition to 
its affective characteristics there are special physiological and psychological 
factors of such dynamic importance and so peculiar to that period of the 
individual’s life during which the mental disturbance occurs that separate 
consideration is justified.” Hoch and MacCurdy, in a classical paper on the 
_ subject (52), also regard the concept as worth retention, remarking that between 
the extremes of the depressive phase of manic-depressive psychosis and in- 
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volutional melancholia there is a marked contrast, though between them 
there are also innumerable transitions. They conceive of two types: (1) with 
a marked emotional reaction, usually anxiety and restlessness, with prominent 
delusions of death and poverty, to which peevishness and hypochondria may 
be added, though not sufficiently well developed to be consistently dominant 
features in the psychosis; (2) with, instead of frank fear reactions, much 
moaning, whining, surliness, seclusiveness, together with restriction of interest 
in about half the cases, while though death and poverty ideas are present in 
. much the same proportion as in the first type, hypochondria is in this second 
type more prominent. They regard the first type as related to manic-depressive 
psychosis, and the second as related to schizophrenia. The prognosis 1s 
correspondingly considered by them to be worse in the second group than in 
the first. This view was to a large extent borne out by a later study of 68 
cases by Drobnes (28), except that his figures seem to show that introverted 
personalities carry a better prognosis than extraverted. A somewhat different 
view is put forward by Davidoff and Brew (24), who consider the condition 
to be compounded of the personality changes and neurotic symptoms which 
arise at this catabolic phase of life, together with the ‘‘ previously more specific 
individual personality attitudes and adaptations,” so that the psychosis takes 
different forms according to its being primarily a matter of psycho-neurotic 
states imposed on the involutional symptoms (the ‘‘involutional symp- 
toms” intended presumably in a more purely physical sense), or primanly 
of the involutional symptoms colouring the pre-existing state, or of its being 
some essential compound of the two. It is their opinion, contrary to that of 
Hoch and MacCurdy and of Drobnes, that though the early personality in- 
fluences the occurrence of the psychosis, it does not influence its outcome. 

Palmer and Sherman (79), on the other hand, viewing the condition as a 
definite entity and chiefly of psychic origin, consider that there is a definite 
personality type which predisposes to the development of involutional melan- 
cholia; this is characterized by introversion, strong conscious repression. 
obsessional characteristics, sado-masochistic tendencies, sexual maladjustment. 
hyper-religious trends leading to chronic worrying, undue meticulousness, 
denial of pleasure, pathological inhibition and rigidity. To this formidable 
list a later paper by Palmer, Hastings and Sherman (78) adds narrowness. 
poverty of affect and absence of normally warm relationships. 

Titley (99) has also mentioned pre-morbid rigidity, and constriction of 
interests as characteristic. 

Malamud, Sands and Malamud (64) likewise regard this condition as a 
clinical entity occurring in persons of a particular personality type, but thev 
have a conception of the pre-psychotic personality somewhat wider than that 
of Palmer and Sherman, and include the (1) hard-driving, aggressive, over- 
conscientious and stubborn; (2) seclusive, autistic, under-active, prudish: 
(3) sensitive, timid and hypochondriacal, but all with rigidity and constriction 
of interest as the keynote. Noyes (77) would add to these persons who have 
been disappointed. 

A catalogue of personality traits of this sort would seem to constitute an 
illness ın itself, apart from the addition of melancholia, but Eyman and Rivers 
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and their associates (30), surveying 300 cases of involutional melancholia, did 
find that the significant factors in the pre-psychotic personality were obstinacy, 
parsimony and perfectionism, while their series had an unduly high incidence 
of educated patients, and gross sexual maladjustments were present in a 
minimum of 25 per cent. of females and 16 per cent. of males. As regards 
precipitating factors, they found that in women, bereavements figured three 
times as often as any other, and in men financial worry occurred twice as 
often as any other. They note that Farquharson (31) had also found these 
the most prominent situational factors. Doty (26) has made a Similar observa- 
tion, but adds that reduced physical fitness, or the threat of it, are also of 
importance. 

It seems, on the whole, legitimate to include involutional melancholia 
among our diagnostic subdivisions, and to regard it as an entity, with affinities 
both to manic-depressive psychosis and to schizophrenia, occurring in the 
later life of persons not previously subject to affective disturbance: charac- 
terized by depression with agitation and hypochondriacal features, and with 
a special tendency to be precipitated by bereavements, financial anxiety and 
the threat of poor health, in persons of rigid personality with inadequate social 
adjustments. 

Eighteen out of our 36 patients with single depressive illnesses may be 
considered involutional melancholics. Of these, 10 may be best assigned to 
Hoch and MacCurdy’s Group I (those more allied to manic-depressive psychosis) 
and 8 to their Group II (those more allied to schizophrenia and with a worse 
prognosis). Of these: 

One patient, aged 70, was substantially EE after a 14-year illness 
of Group II type. 

One patient, after a 10-year illness of Group I type, showed a post-operative 
state similar to that which we have already considered in one of our recurrently 
depressed patients. With every appearance of euphoria, he was giggly, 
flippant, and given to smart repartee, instead of being intolerably tormented, 
agitated and wretched. But he was quick to point out that his giggling was 
automatic, beyond his control, and provoked by silly things ; such fatuousness, 
he added, was proof that he was an imbecile, as he had always said. His other 
self-depreciatory beliefs, such as that he was getting sillier and sillier, had 
ruined himself by masturbation, and was a “rotting mass of secondary 
syphilis,” still persisted unshakeably, though he no longer cried them aloud. 
As to his mood, he would make no comment beyond saying that he hadn’t 
one. “I don’t feel anything at all; I’m not human; I see jam and I know 
it’s jam, but it doesn’t make my mouth water. I don’t feel anything at all.” 
That he was cheerful he emphatically denied: ‘‘I ought to be dead, and I 
wish I were.” ‘‘It’s queerer than anything in Edgar Allen Poe. Here I 
am; I’m not human, I’m useless, it’s a tragedy, yet I laugh at it and see it 
has a funny side, but I haven’t any feeling, and I ought to be dead.” He 
was quite responsible, and able to do meticulously accurate work in the hospital 
ofice. Yet no one could say that he was well, or near it. It seems that here 
again is an instance of the ‘‘ affective desensitization ” of Mixter, Tillotson 
and Wies (72): that the central core of this illness persisted, that it was 
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through a reduction in the elaboration of his emotions and thoughts and 
therefore of his agitation, that his attitude towards the illness had been 
altered. In 2} years he has shown little further change. 

Three other patients, ill for 7,4 and 3 years (one of Group I and 2 cf Group 
II type), were also improved by operation but not recovered. In 2 the de- 
pressive symptoms persisted for nearly 2 years, while the third (still unre- 
covered) died of a stroke in the tenth post-operative month. 

The other 13 involutional melancholics recovered more rapidly. With 
regard to the time factor, o patients had been ill for more than 2 years, and 
g had been ill for less. The 5 patients who showed persistence of symptom: 
after operation were among the o who had been ill for more than 2 years. 
Of the 4 who, though ill for more than 2 years, recovered quickly, 2 had been 
comparatively mildly depressed with spontaneous fluctuations and some 
reactivity which had always stopped short of recovery, in a third the depression 
had also been mild but overlaid by a querulous hypochondriacal anergia, 
while the fourth (who had responded very well but always transiently te 
electroplexy) had actually been ill for 12 years with little spontaneous fluctuation. 

Despite this last case, however, the evidence suggests on the whole that the 
longer a depressive illness persists in severe form without fluctuation or 
reactivity, the less good are the chances of relief by operation. For of « 
cases ill for longer than 2 years there were 4 (the most severely ill and the 
least reactive) who were still not recovered by 2 years after operation, and a 
fifth had died unrecovered in the tenth post-operative month; whereas, of 9 
cases with illnesses of at least comparable severity but of less than 2 years 
duration, none failed to recover. Two of the unrecovered cases were in Hoch 
and MacCurdy’s Group I (with the more favourable prognosis), and 3 were in 
their Group II (with the less favourable prognosis). But in all of them, with 
or without situational factors, endogenous mechanisms were considered te 
have been paramount in the development and persistence of the illness. 

Next in this group of patients with single depressive illnesses come 12 
cases who were not involutionally melancholic. There were notable outside 
contributory factors in 8 of these 12 cases. Yet it seemed difficult, on common- 
sense grounds, to attribute the illness entirely to such cause. It was impossible 
to assign them definitely to one group or the other. All these 8 cases showeč 
rapid relief of depressive symptoms after operation, though 2 of them later 
relapsed, again in situations which appeared contributory. 

In the remaining 4 of these 12 cases it was felt that outside factors ds 
little to precipitate the illnesses and contributed virtually nothing to ther 
persistence. These were the cases with the least reactivity, in which the 
illnesses appeared autonomous. In 2 of these 4 cases there was only partia. 
relief after operation, and the depressive symptoms persisted, though one oi 
those 2 became fully recovered between the 12th and 24th post-operative 
months. 

The time relationships here are also of significance. Three out of thee 
12 patients had been ill for 10 years. Of these 3, one who had been ill oe 
an essentially endogenous basis did not recover, but the other 2 (who ha: 
shown reactivity) lost their depressive symptoms forthwith. 
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Seven patients had been ill for between 2 and 4 years. Of those, the one 
who had been unreactive and appeared ill on an essentially endogenous basis 
retained depressive symptoms for more than a year; the others (who had all 
shown reactivity) showed no post-operative persistence of depression. 

Two patients had been ill for less than 2 years: they lost their depressive 
symptoms after operation. . 

Here again, then, it would appear that reactivity is a favourable prognostic 
sign, and it was only in the cases considered essentially endogenous that de- 
pressive symptoms persisted after oper: tion. ` ` 

This leaves us with 6 other cases who showed single depressive illnesses. 
All of these were considered to have been ill on a neurotic as opposed to a 
psychotic basis, in the sense that their states of depression seemed explicable 
solely in terms of the reaction of their particular personalities to their environ- 
mental stresses. These depressions were reactive ` they were not autonomous ; 
they were themselves a part of and identical with the.patients’ personalities. 
In none of these cases was there persistence of depression after operation, but 
all lost such symptoms. Two of them, it is true, showed later some degree of 
relapse. One had so far alienated her relatives that they could not tolerate 
her, so that when solitary and with nowhere to live, she easily fell back into a 
querulous and self-pitying (‘‘ Nobody wants me’’) state, and flung herself 
back on the hospital. The other found his powers of adjustment overtaxed 
by a marriage into which he had been persuaded when at his worst, and which 
he came to regret. | 

Thus, among the 6 neurotic cases with single depressions there was no post- 
operative persistence of depressive symptoms, despite the fact that all 6 had 
been ill for more than 2 years and 2 of them had been ill for more than 7 
years. 

(5) There was one case in which the depression appeared to be purely 
secondary to intractable pain from an atypical trigeminal neuralgia. After 
operation the depressive symptoms disappeared, although the pain persisted 
unchanged. | 

(6) There were 2 cases in which the illness appeared based upon, and 
essentially secondary to, obsessional characteristics. Neither patient was 
markedly ritualistic, but both were ruminative, unable to relinquish distressing 
trains of thought, and inextricably enmeshed in obsessional preoccupations 
of a frightening and gloomy nature. Both cases showed reactivity and could 
lose their depression if sufficiently beguiled, but neither could be beguiled for 
long. In both instances the illnesses were of many years’ duration, and the 
depression had gradually come to be the clamant feature as a result of which 
hospital care became necessary. Both cases recovered without persistence 
of depressive symptoms after operation. 


CONCLUSIONS. 


We may summarize our findings as regards the recovery in these 6 groups 
as follows : 
(rt) In the manic and manic-depressive groups there was persistence 
of manic-depressive symptoms after operation in 9 out of 16 cases. 
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(2) In the group with recurrent depressions there was persistence 
of depressive symptoms after operation in 4 out of 23 cases, all cor- 
sidered to have been ill on an endogenous basis. 

(3) In the group with single depressions there was persistence vi 
depression after operation in 7 out of 22 cases considered to have been 
ill on an endogenous basis. 

(4) In 8 cases in which it was considered that situational factors 
certainly, and endogenous factors probably, played a part, there wa: 
no persistence of depressive symptoms after operation. 

(5) In 13 cases in which it was felt that endogenous mechanisms had 
played no appreciable part in influencing the depression (4 of them 
with recurrent depressions, 6 of them with single depressions, 1 of them 
reacting to intolerable pain, and 2 depressed secondarily to obsessionel 
preoccupations), there was no persistence of depressive symptoms 
after operation.. 

(6) Thus, out of 61 cases believed to have been ill on an endogenous 
basis, there was post-operative persistence of symptoms in 20 cases. 
Out of 21 cases in which the illnesses were considered mainly reactive 
(in 13 of them entirely reactive) there was post-operative persistence 
of symptoms in none. 

(7) With regard to relapse, as opposed to persistence of symptom: 
after operation, this occurred in 4 out of 51 cases considered to have 
been ill on an essentially endogenous basis. 

(8) Relapse also occurred in 4 out of 21 cases in which the illness 
were considered to be largely or entirely reactive. 

(9) The figures suggest that while reactivity carries a favoural.e 
prognosis as regards the immediate effects of operation, it carries al» 
a greater likelihood of relapse. This is in accord with expectation. 
since the effect of the operation is but to modify, and not basically te 
change, the personality (81). 

(10) The duration of illness, also, appears to exert less adverse 
influence on the effects of operation in those conditions that are mark 
or entirely reactive than in those conditions which are more essentially 
endogenous. 

It is the significance, if any, of these conclusions that we will now consider. 


DISCUSSION. 


It is necessary, of course, to consider first how far these figures can be 
accepted. The diagnoses themselves must be considered to some extent, ope 
to question, like many other psychiatric diagnoses. The distinction betwee: 
endogenous and reactive conditions is not a matter that can be decided by 
measurement, or that is susceptible of proof. It must depend on an impressi:2, 
and impressions are dangerous. The family histories were, on the whe. 
unhelpful in the differentiation. The principal criteria in attempting te 
distinguish between the endogenous and the reactive illnesses have been. a 
regards the former, the shape and massive form disproportionate to tke 
situational factors and to what has gone before; and, as regards the latter, 
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the intelligibility of the condition in terms of psycho-dynamics, and the 
reactivity. But apart from this, the -illnesses seemed different in quality, 
though to convey the difference in words would tax the abilities even of a 
professional writer of long experience. The “neurotic ’’ illnesses were of a 
quality much more personal to the patient, and more intimately bound up 
with those individual patterns of reaction which arose from their particular 
personal characteristics. The illnesses did not have the same stamp, as did 
the others, of having struck the patient from without, and of being alien to 
their normal states. There was about them a curious note of acceptance by 
the patients, so that they were described in a fashion showing the patient to 
have difficulty in explaining what symptoms were normal for himself, and 
which were not. The symptoms themselves varied widely, not only from 
case to case but from time to time in the same case, so that the clinical picture 
was inconsistent, though all complained of depression. The illnesses seemed 
to have merged out of the personalities, and the patients to have acquiesced 
in—almost to have encouraged—their development. 

In this difficult exercise of projecting oneself into the patient’s situation 
and judging it in the light of common sense, there are.so many imponderables 
and uncertainties, as well as biases arising from the observer’s own personality, 
that exception may be taken even to attempting it as being too far fraught 
with possibilities of fallacy. But the histories were taken with care, the 
patients were interviewed at length, discussion was held with the responsible 
doctors and nurses, much indispensable help was obtained from the relatives. 
In the writer’s opinion, a reasonable judgment is not necessarily as impossible 
as many recent writers in the literature would lead one to suppose. In so far 
as it is a matter of opinion, the conclusions cannot be more than speculative, 
and to make further speculations arising from them may be to invite that 
criticism so trenchantly voiced by Halstead (48) that studies of prefrontal 
leucotomy have resulted only in the ‘‘ pyramiding of unknowns.” Yet the 
advancement of science has been due to the formulation of postulates, which 
have later been corrected as the development of knowledge has proved them 
to be wrong. 

Now that it has been found possible to relieve affective disorders, in a 
number of cases at least, by interference with neural pathways, it seems that 
the future holds a real possibility that we shall be able to relate symptoms to 
lesions, in terms of disordered function of anatomically localizable structures, 
as in other branches of medicine. Here we are again reminded of Mapother’s 
remark (65): ‘‘To assume that an enduring physical basis for habitually 
abnormal behaviour is probably non-existent because at present its exact 
nature is not demonstrable seems to me a flat defiance of all relevant ex- 
perience in medicine.” | 

Now, the operation of prefrontal leucotomy has shown that, as part of 
the changes which it may effect, it is possible to alter the patient’s attitude 
towards an underlying condition without altcring the condition itself. The 
best example of this is in the case already cited, where the patient post- 
operatively had still the same intractable pain, but did not suffer to the same 
degree. If, then, there exist endogenous affective disorders for which there 
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is an underlying physical basis, it should be possible to alter the attitude ~ 
the patient towards such a condition without removing the disorder itzel: 
In fact, this seems to have happened in 20 out of our 82 cases. Here we wou: 
seem to have examples of ‘‘ an enduring physical basis.” But that the physi: 
basis is not always enduring in a permanent sense is indicated by the fact thi 
notwithstanding incomplete relief immediately after operation, many of the- 
20 cases have shown a slow and gradual tendency towards post-operatn: 
recovery, sometimes over a period of nearly 2 years. Further, it may t 
borne in mind that—largely owing to geographical exigencies—few of the- 
82 patients were personally seen by the writer until 6 months had elapse: 
since operation. There is thus the possibility that a number of other cay: 
may have shown the same slow, but less slow, trend towards recovery wit,- 
persistence of post-operative depression for some part of that 6 months. 
Where is this “‘ enduring physical basis "` to be located ? 


ANATOMICAL CONSIDERATIONS. 


Both the underlying concepts and the technique of prefrontal leucotom: | 
have changed much sinee the bold but naïve ideas of Moniz (73) first led hiz: 
to begin this work in 1935. The severance, to a greater or less extent, of d. 
thalamo-frontal radiation is now the avowed object of the procedure. Thi] 
is the stream of fibres which runs forward from the dorsal medial nucleus o ` 
the thalamus to the frontal poles. The work of Meyer and his collaborators” 
(70, 71) makes it now seem certain that, despite early doubts (69), section «| 
these fibres is of major importance in achieving the post-operative effect: | 
This is in line with the contention originally put forward by Freeman a") 
Watts (36, 37, 38) that the beneficial results of operation were in some eil 
dependent on that degeneration of the dorsal medial nucleus of the thalam:: 
which they had noted in their own post-mortem material, and which occur: f 
as a result of cutting the thalamo-frontal fibres. Recognition of the fact th: f 
the changes resulting from this manifest themselves mainly in the emotion- § 
sphere has done much to clarify the confusion of thought that previous: f 
surrounded the problem of the functions of the frontal lobes. It used to * > 
held by clinicians that these were association areas on the integrity of wir, 
the intellectual life depended. But the unrivalled opportunities afforded `" 
the 1914-18 war for observing the clinical effects of head injuries brought r- 
definite evidence in favour of such a view. Both Forster (34) and Feuc:' 
wanger (33) concluded that, though injury to the frontal lobes was follow: 
by lack both of initiative and of emotional control, primary intellectual imp" 
ment did not occur. Kleist (55) believed that there was some localization 
that emotional disturbances followed injury to the orbital surface, whi’ 
intellectual and hypokinetic changes followed damage to the convexity. | 
the former conclusion he echoed the observations of Leonore Welt in 1% 
(103), and in the latter he has to some extent been confirmed by the ree 
findings of Penfield (82). With the development of intracranial surgen 
enormous resections of frontal lobe tissue without gross changes of pur: 
intellectual kind have been reported by Dandy (22, 23), Ackerley (1) 2 
Brickner (7, 8), while Jefferson’s results (53) indicated that as long as one 3: 
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mv was affected no deficits resulted from a unilateral lobectomy. Indeed, 
Lidz (63) with detailed tests was unable to demonstrate any intellectual impair- 
nent on one of Jefferson’s later cases. Finally, Hebb and Penfield (49) re- 
sorted a case with bilateral removal of the frontal lobes, allegedly with no. 
ntellectual deficits at all, and this view was re-affrmed by Hebb (50) on re- 
xxamination 6 years later. Goldstein (44, 45), on the other hand, has always 
naintained that a particular form of intellectual impairment does follow 
rontal damage, though special methods of examination are required for its 
lemonstration ` and Rylander’s admirably detailed studies of 32 cases with 
various excisions of the frontal lobes render it hard to escape the conclusion 
‘hat the more thorough the examination the more is something in the way of 
jeficits likely to be found, though these may not be such as to form any notable 
andicap in the life situation (89). 

Thus, though it is improbable that the frontal lobes are of no importance 
n intellectual function, they would seem less essential in that connection 
‘han used to be supposed, and attention has come to be focused more on the 
‘ole that they play in the emotional life. This is in line with the suggestion 
of von Bonin (r02) that, on comparative grounds, it is the temporo-parietal 
gion, rather than the frontal lobes, which shows the greatest evolutionary 
jlevelopment in man, and which is probably responsible for his intellectual 
ascendancy. Such a view also brings clinicians into more agreement with 
unatomists, who have long regarded the frontal lobes as receptor areas for 
aypothalamic stimuli rather than as association areas (14). Certainly the 
anatomical arrangements suggest this, and it would appear that the hypo- 
thalamic stimuli reach the frontal cortex via the thalamus, and mainly via 
che dorsal medial nucleus of that structure. The hypothalamus, thalamus 
ind cortex are thus to be regarded as the component parts of a co-ordinated 
system, mutually interdependent and reciprocally influencing each other. 
colour is lent to this view by the further discovery by Meyer (14) not only of 
‘ronto-thalamic connections, but of direct connections between the frontal 
-ortex and the hypothalamus itself. It is with this co-ordinated system that 
-he operation of pre-frontal leucotomy interferes by dividing the thalamo- 
‘rontal radiation, and thus (to a greater or less extent, according to the size of 
-he incision) isolating the frontal poles, on the one side, from the thalamus 
ind the hypothalamus, on the other. The effect of this must be to abolish, 
yr to reduce, the passage of stimuli from the hypothalamus and thalamus to 
-he frontal poles. 

There is evidence that these stimuli must be concerned with the conscious 
>xperience of emotion. 


PHYSIOLOGICAL CONSIDERATIONS, 


The importance of the autonomic system and its connections in the media- 
‘ion of emotion had long been apparent as the result of observations by 
Cannon (12), before Bard (4), by a series of painstaking experimental ablations 
of progressively larger areas of brain tissue in animals, showed that the posterior 
nuclei of the hypothalamus were indispensable for the appearance of those 
bodily emotional changes which Cannon had called ‘‘ sham rage.” Ranson 
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(88) further showed that ‘‘ sham rage "` was producible to order by electrica 
stimulation of the hypothalamus, while the work of Gellhorn (40), attemptinz 
an even more precise localization, suggested that this reaction was mediated 
_ essentially by the mammillary bodies. 

But that these states producible by interference with the hypothalamus 
are the bodily expressions of emotion only, and with a qualitative difference 


from emotion as experienced in consciousness, has been most ingeniously ` 


shown by Masserman (66), who, just as Cannon called his effects sham rage 
calls these ‘‘ pseudo-affective.’’ He introduced eléctrodes into the hypo 
thalami of cats and left them there, so that the animals walked about with 


them as part of their permanent anatomy. When electrical stimuli were ` 


applied the cats would show all the outward appearances of rage, but, some- 
what like our more irritable patients after leucotomy, would be immediately 
tranquil on cessation of the stimulus and would continue what they had been 
doing as though nothing had happened. This evidence was suggestive, but it 
was clinched by further experiment. Attempts were made to establish con- 
ditioned reflexes in these animals by presenting them, immediately before 
electrical stimulation of the hypothalamus, with such outside stimuli as noises. 
lights and currents of air; it was expected that, under the influence of con- 
ditioning, exhibition of the outside stimulus would produce the sham raz 
without need for electrical stimulation. But nothing of the sort happened 
and the cats looked on these outside stimuli unmoved: it appeared that the 
had not associated the stimuli with any feeling of emotion. Similarly, when 
conditioned reflexes had been established in the cats in the ordinary way, i 
was found that these could be obliterated by presenting outside stimul: 
designed to make the cat annoyed: but they were not obliterated by mex 
stimulation of the hypothalamus. In fact, the outside stimuli annoyed the 
whole cat ; the hypothalamic stimuli alone annoyed only the cat’s autonomic 
system. Or, more accurately, the hypothalamus mediated the somatic 
expression of the emotion, but without the subjective experience. 

Further, the hypothalamus appears to exert decisive influences on the 
bodily economy as a whole—on the pulse and respiration rate, the level oi 
the blood pressure and blood sugar, the degree of hydration and dehydration. 
the general endocrine state (via the pituitary body, with which it is connected 
by the supra-optico-hypophyseal tract), and the wakefulness or sleepiness o 
the person. In fact, it is hypothalamic activity that determines the tensic2: 
at which we live, and that provides the milieu within which conscious e 
perience becomes possible. 

As to the means by which conscious experience becomes possible we know 
nothing, though we have a glimmer of knowledge as to the level at whi: 
this occurs. It appears to take place in the thalamus, which, as the great 
receptor centre for afferent stimuli, seems somehow to integrate these stimu: 
into percepts and to endow them with feeling tone. Papez (80) suggested in 
1937 that the integration took place through the receptive nuclei in the ventral 
part of the thalamus (lateral geniculate body receiving optic stimuli, part o 
the reticular nucleus receiving stimuli from the spino-thalamic and trgemire- 
thalamic tracts, nuclei in the mammillary peduncles receiving stimuli from Ge 
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xrnedial lemniscus) and their connections with the pars optica and tuber 
< inereum of the hypothalamus, which in their turn connect with the mammillary 
body, which in its turn receives afferents from the fornix, mammillary peduncle 
and medial bundle of the fore-brain. He conceived that after integration in 
the thalamus the stream divides, so that those components relating to (x) the 
stream of movement, pass through the dorsal thalamus and internal capsule 
to the corpus striatum ; (2) the stream of thought, pass through the internal 
capsule to the lateral cortex; (3) the stream of feeling, pass through the 
ventral thalamus to the hypothalamus, via the mammillary nuclei to the anterior 
thalamic nuclei, and thence to the gyrus cinguli. Incoming stimuli of cortical 
origin, having passed along a neural chain via the hippocampus and fornix 
to the mammillary body, are likewise relayed via the anterior thalamic nucleus 
to the gyrus cinguli. It is in the cingular gyrus, he concluded, that experience 
is endowed with emotional consciousness. But that conscious experience, if 
of a primitive kind, can occur actually at the thalamic level has been shown 
by animal experiment, for a decorticate cat will show rage at a barking dog 
(14a). Further, the results of prefrontal leucotomy would suggest that the 
post-operative changes in the affective life of the patient must be associated 
with the division of the thalamo-frontal fibres, and resultant degeneration of 
the dorsal medial nucleus of the thalamus. It would therefore appear that 
consciousness is possible at the thalamic level, but is elaborated at the cortical 
level, and—although the cingular gyrus is likely to play some important 
part—that this is also achieved through the relay to the frontal cortex of 
stimuli passing from the dorsal medial nucleus. 

We might then summarize the matter by saying that it seems probable 
that the hypothalamus, thalamus and cortex function together in a co- 
ordinated relationship. The hypothalamus provides the milieu within which 
it becomes possible to experience in consciousness those integrations of stimuli 
into percepts, with their accompanying emotional investments, which are 
the products of thalamic function. The enlivening effects of hypothalamic 
activity are made felt through these integrations, are relayed through the 
dorsal medial nucleus to the frontal lobes, where, with ever-widening chains of 
association, and with modifications or elaborations according to those associa- 
tions, the affective life finds its most mature and richest expression. The 
process, it must be presumed, is a reciprocal one in which both cortex and 
lower céntres function as a unit with interplay and mutual influence. Feelings 
- thus mediated will arouse other feelings, and these will form promptings to 
activity, which, translated into action, will result in movement and speech 
of every grade of complexity. Such a process may, perhaps, find its fullest 
expression in persons who are the subjects of mania; its greatest reduction 
in those akinetic depressions which Kraepelin considered typical of the de- 
pressive phase of manic-depressive psychosis. l 


INFERENCES AS TO THE NATURE OF AFFECTIVE DISORDERS. 


That some such sequence does, in fact, occur in manic-depressive psychosis 
seems probable. It is well known that affective changes can occur as a result 
of lesions at hypothalamic levels. Fulton and Bailey (39) in 1929 drew atten- 
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tion to the fact that ‘‘ manic attacks ” occur with tumours at the base of the 
brain, but not in cases of tumour of the hemispheres, and recorded having 
seen three cases of maniacal excitation after operation for hypophvseal 
adenoma. Guttmann and Hermann (47) tell of a woman who had a manx 
attack with recovery at 27, followed by a phase of severe anxiety, excitement, 
irascibility and aggressiveness at 49, after which she died; autopsy disclosed 
a tumour of the third ventricle invading the hypothalamus from the chiasma 
to the corpora mammillaria. Foerster and Gagel (35) and Bumke and Foerster 
(9) describe how manic responses (manifested by push of talk, clang associa- 
tions and flight of ideas) could be elicited by manipulation (while operating for 
its removal) of a suprasellar craniopharyngioma which compressed the floor 
of the third ventricle; and manic excitement, in a patient who had never 
before shown such tendencies, on attempts being made to remove a bloc 
clot in the third ventricle; and a ‘‘ manic reaction with euphona ` (push of 
. talk, flight of ideas, psycho-motor over-activity) in a patient with a hype- 
physeal tumour compressing the. hypothalamus. Alpers (2) has vividiy 
described the behaviour (which he conservatively and correctly prefers to call 
‘ manic-like ” rather than manic) of a patient with a teratoma involving the 
third ventricle. Cox (16) has recorded attacks of ‘‘ mania’’ occurring in a 
racehorse later found to have a basal lesion, and more significantly, phases of 
apathy with affective loss in a woman in whom autopsy revealed a pinealoma. 

Here, then, we have suggestive evidence of an ‘‘ enduring physical basis ` 
for affective disorders. It would seem probably to be located in the hvpe- 
thalamus, but to make its effects felt also at the thalamic level, on account cf 
the intricacy and intimacy of the anatomical connections. It would thus 
appear to be a dysfunction of those cell groups which mediate the somatic 
and subjective components of emotion. Such a dysfunction would account 
for the chronicity and apparently autonomous nature of some of the cases 
that we have considered. It would account also both for the persistence of 
symptoms after operation and for their recurrence. For, if the endurnng 
physical basis be thalamic and/or hypothalamic in site, to operate on the 
thalamo-frontal radiation is to operate above the level of the lesion. 

If we are correct in our conception that the thalamo-frontal radiation 
relays to the frontal poles what we may call for convenience ‘* emotional 
stimuli’’ which are the products of thalamic and hypothalamic activity, and 
that these are elaborated, enriched and prolonged by the awakening of associa- 
tions in the frontal cortex, then it follows that to divide the thalamo-frontal 
radiation is merely to reduce—by limiting the number of available pathwai: 
and by partly destroying the dorsal medial nucleus—the extent of the elabora- 
tion that can occur. The underlying disorder, however, would be left unchanged. 

It seems that this is, in fact, what has happened in many of our cases. 
Some of the manic cases persisted in mania, but in a less elaborate mania, 
while those who showed recurrences showed them in a modified form. Some 
of the depressive cases persisted in depression, but with a great reduction of 
agitation, distress and complexity, so that they tolerated the disturbance of 
mood in simpler fashion. 

It is therefore tentatively concluded that this may be the sequence o 
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events in manic-depressive psychosis. It would seem that such a dysfunction 
can occur in the absence of psychic stimuli from the higher centres, or at any 
rate where such stimuli play an essentially secondary part in the development 
of the disorder. It is, for example, exceedingly difficult to think that certain 
regularly recurrent affective conditions (such as that described by Klein and 
Nunn (54), which underwent a regular weekly manic-depressive cycle with 
5 days of depression and 2 of mania; and the instance already mentioned in 
our own case-material in which the patient alternated on alternate days) can 
be so rhythmically influenced by their psychic stimuli. But it would. also 
seem that, though such dysfunction may start in the absence of psychic 
stimuli, it is, in fact, precipitated by the latter more often than not, and that, 
once it has started, it can be maintained by them. It is possible that here 
lies the explanation of the ordinary recovery, as well as of those curiously slow 
recoveries that we have noted in some instances to follow operation, where 
the agitation and distress having been post-operatively reduced, it seemed 
that by that very removal the patient was enabled to make spontaneous 
improvement. It might be that, by the comparative isolation (through 
operation) of the lower centres from the higher, the former were released from 
noxious influences transmitted before operation, perhaps by the fronto- 
thalamic and fronto-hypothalamic connections which, it has been noted 
already, Meyer has recently shown to exist. Such a conception has something 
in common with Cid’s original suggestion that the modus operandi of leucotomy 
might lie in ‘‘ putting the injured part at rest ’’ (13). 

As to the nature of this dysfunction, and to what, in its turn, it may be a | 
reaction, we are in the dark, and much patient work has failed to solve the 
difficulty, though—taking into account that it is possible to postulate a genetic 
basis for such conditions as involutional melancholia and manic-depressive 
psychosis—it must be presumed to arise from a constitutional predisposition. 
Whitehorn (104) was unsuccessful in finding any abnormality in the blood 
chemistry of manic-depressive patients. Baird (3) has sought to explain this 
by a conception of mania as a massive over-action of the entire autonomic 
system with both sympathetic and parasympathetic components functioning ` 
powerfully but equally, and thus maintaining homoeostasis, while he explains 
its prolongation by postulating a sustained alteration of the vascular bed in 
the way that Wolff and Wolf (106) consider to happen more transiently in 
States of rage. Although he failed to produce changes in a depressed patient 
by transfusion of 500 c.c. of blood from a manic one, he produced striking 
changes, and claims to have, in adrenalectomized cats and rats by 
transfusion of blood from human manics, which did not follow transfusion 
of blood from human normals. It is possible, therefore, that the metabolic 
changes so often stressed by Kraepelin may be factors of influence in affective 
disorders, possibly through an altered relation between the hypothalamus and 
the anterior pituitary, with secondary effects on other endocrine structures. 
This is the merest speculation, but even altered behaviour in cats and rats in 
Such experimental circumstances shows that the possibility of metabolic 
changes, whether arising from hypothalamic dysfunction or leading to it, 
must not be overlooked. 
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The work also of Elvidge and Reed (29), who found suggestive changes ir 
the oligodendroglia both of schizophrenic and manic-depressive cases wher 
sections taken from living subjects were compared with controls, is a further 
indication that metabolic or physio-chemical changes may be at work. 

It remains for us to note, however, that post-operative persistence o 
depression (which we have inferred to be evidence of an “ enduring physica 
basis ” for the affective disorder) was found in none of our cases except thox 
considered to be ill on an endogenous basis. This raises the question «f 
whether there is or is not a difference in kind between these patients ari 
those whom we considered to be ill as a reaction to stimuli lying outside tt: 
physical structure. It would seem that there are some cases in which the 
patient reacts to disagreeable events (whether present in the outside world, 
or having arisen there as the result of his own behaviour, or whether thei 
are more subjective in the form of feelings of inadequacy or conflict) by 
having disagreeable sensations, and that these are mediated by neural circuit- 
from the cortex via thalamus and hypothalamus and back to the cortex again. 
This is a procedure of outside cause and inward effect, and the effects van 
with the causes in a more rather than less physiological way. As the patie 
makes his adjustment (whether to the outside world or within himself) Ge 
effects cease as the causes no longer continue to operate. It is felt that th: 
might be the sequence of events in “ reactive depression ” and in depressions 
of neurotic origin, and there seems no need in such cases to postulate ary 
pathological process. The absence of the latter would constitute the differenc 
between the reactive depression and the endogenous one, which last may n% 
involve reaction to events outside the physical structure (at any rate at the 
onset), may be mediated by the same sort of neural circuits, but is more rather 
than less pathological, with some essential morbid process in the structure 
shown by dysfunction (to which the patient is genetically predisposed), mainly 
at the hypothalamic level and not essentially dependent on cortical impulse. 
Unlike the reactive depression, therefore, it is not necessarily resolved when 
the precipitating factors outside the physical structure are removed. 


SUMMING UP. 


In this way we conceive of two types of depression, and such a concert 
goes some way towards explaining the different results achieved by pre 
frontal leucotomy in different kinds of affective disorder. Our consideraticts 
suggest that the operation is likely to prove of most immediate value in thos 
cases in which the psycho-dynamics play a decisive part, whether they d 
this by themselves determining the condition without the development d 
any structural pathological change (as we believe to happen in reactive state. 
or by precipitating such through their action on hypothalamic centres consti- 
stutionally predisposed to dysfunction, or by maintaining, through repeatec 
stimuli, such dysfunction once it has begun (as we believe happens in end» 
genous states). They suggest further that in some cases, but not in all, ther 
is a more or less enduring physical basis for affective disorders. This + 
apparent in many of those cases here considered to have been endogenous. 
but in none of those cases considered to have been reactive. In the endt 
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genous conditions, presumably by virtue of this physical basis, there seems to 
be a time factor which militates against recovery. In the reactive conditions 
there was no evidence of such a time factor. The apparent existence of this 
physical basis for the symptoms in some conditions but not in others suggests 
that it is not merely permissible, but desirable, to conceive of affective disorders 
in terms of endogenous, on the one hand, and reactive, on the other, though 
it is recognized that the clinical differentiation may in some cases be impossible, 
and that in many cases both factors may operate, probably to varying extents. 

If there is truth in this concept, however, it should be pursued both in the 

interests of academic accuracy and in the hope of more precise observation 
yielding future contributions to knowledge. With one of Lewis’s conclusions 
it is difficult to agree, namely that the term reactive depression and the 
grouping it denotes would be better done away with: from another, which 
he shares with Schultz, it is impossible to differ, namely, that we should always 
ask, ‘‘ How far are reactive processes, in the widest sense, concerned in this 
case, and how far obscure hereditary or somatic determinants of a fateful 
`- sort ? ” (61). 
As to the future, it would seem worth while to correlate the results of two 
_ different forms of treatment which, despite some similarity of effect, probably 
secure those effects in ways more widely different than would superficially 
appear, namely, electroplexy and prefrontal leucotomy. Where one succeeds 
and the other fails, or where one succeeds after the other where it had failed 
before (the occurrence of which has been pointed out by Dax and Radley- 
Smith (25)), some differential points might emerge which have hitherto eluded 
our notice. It is possible, with these modern treatments, that we have 
attended too much to the mood and too little to the general behaviour. We 
might pay more regard, on the one hand, to such aspects as sensitiveness and 
responsiveness with wider range of thought and action, with vacillation and 
indecisiveness amounting sometimes to what Muncie (75), quoting Meyer, 
has called ‘‘a poorly directed strenuosity with a certain restless chafing ”’ ; 
and, on the other hand, as Sands (go) has suggested, to “ the diminishing state 
of awareness with movement away from reality, increasing introspection with 
narrowed range of thought and repetitive preoccupation with a few ideas,” 
with which is associated Kraepelin’s ‘‘ impediment of volition,” and sometimes 
an apparent reduction of affect. (For Lewis’s contention that in the melan- 
cholic there is an increase of affective excitability for painful affect, though 
it contains of course much truth, does not seem always to be true.) 

Finally, although the most highly reactive disorders are those likely to 
receive most immediate benefit from prefrontal leucotomy, it does not follow 
that this is the treatment of first choice. Since it appears that in them the 
time factor is of least importance, there is the more indication for giving 
alternative methods of treatment an extended trial, in view of the irreversibility 
of the operative procedure and the risk of undesirable sequelae. 
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INTRODUCTION. 


THIS investigation is not concerned with the clinical indications or results 
of prefrontal leucotomy, but attempts to re-examine changes following the 
operation, especially in regard to the impairment of some of the manifestations 
of the highest integrative psychophysiological functions of the central nervous 
system that may bring about such alterations. Amongst these we were 
primarily interested in cognitive changes, but the interpretation of apparent 
cognitive changes led to the consideration of orectic alterations as well. Such 
changes have so far been impossible to localize exactly, but are considered to be 
partly related to the phylogenetically more recent parts of the cerebral cortex. 
Masserman (1946) compared the mechanism of shock treatment and leucotomy 
with the effects of alcohol and states that ‘‘its main actions are those of a 
cortical depressant,” as manifested by impairment of finer perceptions and 
discriminations and a “‘constriction of the integrative field.” He believes 
that shock therapies and leucotomy partly produce their results by temporary 
or permanent decorticating effects, ‘‘rendering the individual no longer 
capable of fine spun fantasies or elaborate delusions.” These decorticating 
effects can be assumed to be reflected in cognitive, conative and emotional 
alterations following the operation. The interpretation of change following 
leucotomy presents many difficulties, one of them being that only dysfunction 
can be related to structural damage of the frontal lobe and not function. 
Another is that psychotics or severe neurotics operated upon usually do not 
have a sufficiently intact pre-operative personality to draw conclusions about 
the normal functions. | 

Several different theories have been advanced in explanation of the changes 
found after leucotomy. The performance on intelligence and other cognitive 
tests has been found by the majority of workers not to be significantly impaired 
(Halstead 1947, Robinson 1946, Kisker 1944, Brody 1946, and others). Orecte 
theories of change have, therefore, been expounded by some authors. Robinson 
(1946) believes that prolonged attention and deliberativeness are reduced. 
Malmo (1948) speaks of a diminished ability to maintain a set in face of inter- 
ference. Penfield and Evans (1935) suggest loss of initiative and capacity fo 
planned action, Brody (1946) a stripping of emotion in relation to the task set. 
Freeman (1942) believes that the post-operative changes follow emotion2 
alterations. He explains them by a bleaching of affect attached to the eg 
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Kisker (1944) speaks of an emotional re-channelling. Halstead (1947) has 
presented an important cognitive theory of impairment of biological intelligence 
after lobectomy, head injuries and similar lesions, but states that this impair- 
ment is not evident after bilateral subcortical lobotomy. 

A minority of workers have argued, on the contrary, that intellectual 
deterioration does occur. There is considerable variety in the functions 
which have been found to be impaired and in the causal explanations invoked. 
Porteus (1944) using his maze-test, found that lobotomized patients often 
improved on their pre-operative level of performance, but showed an increased 
tendency to repeat mistakes and inability to improve as rapidly as a control 
group. Rylander (1948) found in a number of post-operative cases a lowering 
of I.Q., a reduced capacity for association and a tendency to think in a more 
concrete way. Malmo found after prefrontal lobotomy a slight drop in general 
intelligence and a significant reduction in vocabulary ` he explains this in 
terms of his conative theory. Yacorzynski, Boshes and Davis (1948), studying 
exhaustively a single case of frontal lobotomy, found a decrease in I.Q. on two 
tests and attributed this to a reduced capacity for abstract reasoning. They 
speak of a reduced capacity to grasp complex relationships dependent on 
destruction of connection of the cerebral cortex with other areas of the brain. 
Kiskoff, Dennis, Lazovik and Wheeler (1948) found that many intellectual 
functions are impaired after frontal lobotomy, but that there is a gradual 
return of intellectual capacities. Cobb (1948), Hutton (1942) and Reitman 
(1947) also tried to explain the change found after leucotomy in terms of 
cognitive function. 

Cobb (1946) speaks of short-circuiting and believes that associative functions 
of the frontal lobe are impaired. This contrasts with Le Gros Clark’s latest 
conception (1948) based on anatomical evidence regarding the prefrontal lobes 
as mainly projection areas. 

The extent of the lesion in the patients concerned in most inquiries has 
varied ; usually but not always, it has been more extensive than in leucotomy 
proper. The general finding, however, has been that there is no significant 
relation between degree of impairment and extent of lesion or amount of tissue 
removed. (Halstead, Malmo and others.) This seems to indicate that the 
same amount of frontal lobe damage does not always lead to the same impairment, 
and that as far as the leucotomy technique is concerned, there is not only an 
uncertainty as to the exact localization of the cut, but also in regard to the 
sensitivity to frontal lobe loss. In general, however, it appears that the 
relatively posterior cuts have produced the more severe impairments. 

Despite the generally negative psychometric findings, several neurologists, 
e.g. Goldstein (1944), Cobb (1941 and 1948), urge that intellectual deficit must 
occur after any injury to the frontal lobes. The finding of Jacobson, that 
monkeys show an impairment in immediate memory after frontal lobotomy, 
has been taken to suggest that a similar impairment must occur in man after 
similar lesions. Many clinicians are convinced that leucotomized patients 
do show an impairment in cognitive capacity, especially in memory and con- 
ceptual thinking, and that this is not disclosed by tests because they are not 
sufficiently sensitive or searching. 
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The general purpose of our inquiry was a psychometric investigation into 
possible impairment of memory and conceptual thinking with a clinical asses:- 
ment of cognitive and orectic changes after leucotomy, which might throw 
light on the impairment disclosed by these tests. The psychometric test: 
were given to an operated and a non-operated group for comparison. 


Clinical Assessment of Changes. | 


The leucotomized patients have been rated independently on clinica 
evidence (based on observation over a number of weeks) in regard to: 


(a) General post-operative clinical status. 
(b) Cognitive changes. 

(c) Conative changes. 

(d) Affective changes, on a scale: 


. Markedly impaired. 
. Somewhat impaired. 
. Unchanged. 

. Somewhat improved. 
. Markedly improved. 


mrp Gu Mk 


The improvement was assessed only on the basis of behaviour. 

Changes concerning a patient’s desire, wish or will could be studied in 
several difterent stages. Apathy has often been seen after an operation. In 
some patients all kinds of inducements or bribes were of no avail in getting 
them to take up any activity or occupation. This sort of change is generally 
more marked for the first few days following the operation, but often persists 
to a smaller degree. Some patients if confronted with a task, state that thev 
are not trying as hard as they could. Others, however, show an improvement 
in volition; they take more interest in occupational activities and show 
improved emotional expression and striving. Cognitive or intellectual changes 
are usually small and, therefore, more difficult to assess clinically. Some 
impairment of memory and judgement was, however, observed in a numbe: 
of patients. It was assessed by studying the patient’s performance in recrea- 
tional activities, such as playing whist, and whether they went about their 
occupations more intelligently or not. Some examples may be of interest : 

One patient who was usually quite particular about her belongings before 
the operation, afterwards proceeded to burn her dirty clothing which was 
otherwise in good condition. Another, while out for a walk, had no hesitation 
in entering the gardens she passed and proceeding to pick flowers. This latter 
kind of disturbance was hypothetically interpreted by Reitman as due to 2 
loss of the abstract concept of ethics. | 

A journalist complained that ideas did not come as quickly as before the 
operation and that he was unable to muster the same interest and enthusiasm 
for his work, which change can be tentatively interpreted as an impairmert 
of cognitive capacity combined with a decrease in conative functions. 
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OPERATED PATIENTS. 
The operated group consisted of 24 patients, 7 male and 17 female. The 


- age range was 21 to 68 years; the mean age was 37°8 years, S.D. 11°7 years. 


Nosologically, 17 were schizophrenics, 6 depressives, and r psycho-neurotic 
(obsessive-compulsive). The nature of the operation was: bilateral low 
vertical leucotomy 17, bilateral upper vertical leucotomy 2, middle vertical 
leucotomy 3, combined upper and lower vertical leucotomy 1, bilateral lobotomy 


` (Freeman and Watts’ technique) r. So far as intelligence was concerned, the 


mean score of the operated group, prior to operation, on the 1938 Progressive 
Matrices (administration without time limit) was 36°4, S.D. ro range of scores 
14 to 56. 


“Operative Technique. 


For a detailed description of the operative technique used for most of our 
case material, we refer to a recent publication by Dax and Radley-Smith (1948). 

The skin and bone incision is about 3 cm. lower than in the technique used 
by Freeman and Watts. The centre of the skin incision lies 3 cm. behind the 
outer border of the orbit and 3 cm. above the zygoma. After opening of the 
dura, the vessels in the lower end of the Sylvian fissure are sought. This 
incision is véry near the floor of the anterior fossa. A stab incision in the pia 
arachnoid is made at a point where an imaginary line r cm. above and parallel | 
to the Sylvian vessels crosses a horizontal line just over the centre of the 
opening. The leucotome with its blade closed is inserted there. The direction 
in which it is intended to point is varied according to the particular sections 
of fibres to be cut. In the vertical plane an upper, middle and lower vertical 
leucotomy were used. Sections were also made in the horizontal plane in 
some cases, or several of the mentioned types of sections were combined. The 
original technique described by Freeman and Watts was also employed. 


NON-OPERATED PATIENTS: CRITERIA OF MATCHING. 


The goal was to have a control group of non-operated patients matched as 
closely as possible for age, intellectual level and clinical status. The criteria 
of matching adopted were : 


1. Identity of sex. 

2. Identity of general clinical status. 

3. Difference in age not exceeding 6 years. 

4. Difference in untimed Progressive Matrices score of not more than 5. 


Matching by sex and general clinical status was readily achieved. It was 
not, however, possible with the available population, to secure a fine symp- 
tomatological matching and at the same time to match closely for intellectual 
level. As cognitive changes were chiefly under investigation, preference was 
given to the latter criterion. The age range of the matched group was 20 to 
62 years; the mean age was 35'8 years, S.D. 10°6 years. It was possible to 
ensure a very close matching between the two groups on the Progressive 


+ Matrices scores. The mean score of the matched group was 36°8, S.D. rt, 


WI 
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range of scores 13 to 57. 
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The high proportion of schizophrenics in the two groups was imposed by 
the nature of the operated group. Several workers, notably Rylander, have 
convincingly urged that, because of the notorious psychotic fluctuation ir 
test-performance, investigations into cognitive and other changes after frontai- 
lobe operation should be restricted to psycho-neurotics. It may be notec, 
however, that the schizophrenic and depressive patients included in the two 
samples tested here were indubitably psychotic; the clinical status of leuco- 


tomized patients said to be psychoneurotic is often greatly open to question. ` 


(Reitman, 1948.) 


Rationale of Psychometric I nvestigation. 


The rationale of the psychometric inquiry was to apply a battery of tests 
that involved remembering or conceptual thinking to the leucotomized group, in 
the week prior to their operation and to apply a battery of similar (or the same: 
tests to them in the period six to eight weeks after the operation. The same 
two batteries were administered to the control group with an intervening 
period of seven to eight weeks. A minimum period of six weeks after operatict 
was allowed to elapse because of the finding of investigators into physiological 
changes after leucotomy that the patient can be confidently regarded as 
stabilized at his new level by that time. (Reitman 1945, 1947, and others.) 

The test employed were (1) Memory for Objects, (2) Paired Associates. 
(3) Verbal Similarities, (4) Specially devised Sorting Tests, (5) Reitman’s 
Pinman Test, (6) Items from Kohs’ Blocks, (7) Bender s Visual-motor Gestalt 
Test. The use of these will be more specifically described below and such 
quantitative and qualitative alterations as were evident will be stated. 

If it is true that there is a deterioration after leucotomy in ability te 
remember and to think conceptually, it would be expected that the performance 
of the operated group on the second battery would be less effective relatively 
to their first performance than would that of the non-operated group. The 
, situation on a test varies according to whether or not a practice-effect is involved 
and whether the second test is harder than the first, easier or of equal difficulty. 
Assuming that there is a deterioration of ability after the operation, there are 
four chief possibilities : 


1. The operated group show a loss in score, while the control group 
remain at the same level. 

2. The operated group show a loss (or remain at the same level: 
and the control group a gain in score. 

3. Both groups show a gain, but that of the operated group is les 
than that of the control group. 

4. Both groups show a loss, but that of the operated group is greater 
than that of the control group. 


In all eventualities, if there is deterioration after leucotomy, the difference 
between the mean-score of the operated group on a pre-operative test and their 
mean-score on its post-operative parallel should be either significantly greater 
negatively or significantly less positively than the difference between the mean- 
score of the non-operated group on the first test and their mean-score on the 
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second test. The statistical problem then is to determine whether or not this 
difference of changes could easily have arisen from the chance variability of 
sampling ; this has been ascertained in the conventional manner by calculating 
students’ t-ratio. The performances were also carefully scrutinized for evidence 
of fine qualitative changes. 


Tests EMPLOYED AND RESULTS. 
(The main quantitative results are shown in a table in the Appendix.) 


1. Memory for Objects. 


The aim here was to apply a straighforward test of immediate and delayed 
recall, using everyday material. Fifteen common articles (scissors, pencil 
sharpener, etc.) were exhibited to the patient in a constant order at 5-second 
intervals. At the end he was asked to name as many articles as he could 
remember. The score was the total correctly named or described. Repetitions 
and paramnestic statements were noted, but neglected in the scoring. 

For delayed recall the patient was asked, after three other tests had inter- 
vened at an interval of approximately 30 minutes, to name as many article 
as he could still remember. 

In the second testing the same articles were exhibited in the same order, 
and the patient’s immediate and delayed scores determined in the same way. 
The difference in change between the two groups was non-significant. There ` 
was no evidence of an increased tendency to repetition or paramnestic state- 
ment in the operated group. 


2. Paired Associates. 


The test of paired associates has often been found a valuable indicator of 
diminished learning capacity owing to cognitive deterioration. 

Five paired associates taken from the original Babcock Scale (earth-hole, 
cane-beat, lawn-cap, spark-tears, twig-song) were read to the patient in the 
first testing. He was told that he would afterwards be given the first word in 
each pair and required to say the word that went with it. 

The test was carried on till the patient achieved perfection. The patient 
was allowed 15 seconds to recollect the second word; if he could ‘not do so 
by that time he was told what it was. To prevent recollection by position the 
first words were read out in a systematically varied order. The score was the 
number of repetitions of the whole group of five words necessary for the patient 
to attain perfection ; the optimal score was zero. 

In the second testing, five pairs from Babcock’s parallel list were employed 
(barn-mouse, oil-coin, ice-mumps, man-boot, lump-way). The administration 
and scoring were as in the first testing. 

The operated group showed a marked mean increase in the number oi 
repetitions necessary, the contro] group a slight mean increase. The differenc 
in changes is significant. 

The difficulty of tests such as Paired Associates can be greatly reduced by 
forming mental pictures of links between the words or otherwise linking them 
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by a constructed third term (e.g. twig-song, a bird sitting on a tree singing). 
It was not possible till the end of the second testing to find out how far this 
had played a part in the good scores of some patients. Such devices had been 
used by 2 of the operated and 3 of the control group, according to their state- 
ment. This factor, therefore, seemed not to play a great part in the results. 


3. Verbal Similarities. 


Both clinical experience and the researches of Wechsler and others indicate 
that the task of stating how two or more named objects are similar or alike is 
good evidence of capacity for conceptual thinking and of its impairment owing 
to various causes. 

Two parallel lists of pairs or trios were constructed from alternate items of 
this sort in the Terman-Merrill and Wechsler Scales, starting with easy pairs, 
such as “‘ wood and coal,” and leading up to difficult ones like "" life and death.” 

The patient was asked to say how the objects named were alike or similar, 
or what they had in common. The essence of this task is to disregard manifest 
differences and isolate a less obvious likeness. A fully adequate performance — 
subsumes the objects under an appropriate class; a completely inadequate 
performance names only the differences. Between these possibilities there are 
varying degrees of inadequate abstraction owing to concreteness of thinking 
or awareness of differences. The following scale of marking was adopted : 


3 marks.—Fully adequate abstraction, e.g. coal-wood, ‘‘ both fuel.” 
2 marks.—(a) Abstraction with concrete components, e.g. coal-wood, 
“light fires with both.” , 
(b) Good abstraction with difference also named, e.g. apple- 
orange, ‘‘ fruit, but one red and other yellow.”’ 


I mark.—(a) Concrete or situational conjunction with abstract com- 
ponent, e.g. penny-shilling, ‘‘ both in your purse. ”’ 
(b) Too wide abstraction, e.g. shoe-glove, ‘‘ both objects.” 
(c) Too narrow abstraction, e.g. bee-sparrow, ‘‘ both have eyes.” 
(d) Far-fetched abstraction, e.g. ocean-river, ‘“‘ you could 
_ drown in both.”’ 
(e) Mild inaccuracy, e.g. cow, snake, sparrow, “‘ all have legs.” 


4 mark.—(a) Situational conjunction with no abstraction, e.g. fly-tree, 
““ fly lives in tree.” 
(b) Marked inaccuracy, e.g. bee-sparrow, ‘‘ two mammals.”’ 


o marks.—(a) Statement of difference, e.g. bee-sparrow, ‘‘ insect and 
bird.” 
(b) Denial of similarity, e.g. coal-wood, ‘‘ not alike.” 
(c) Inability to answer at all. 


The maximum mark on each test was, therefore, 6o. The difference in | 
mean change between the groups was non-significant. \ 
A detailed qualitative scrutiny of the answers also suggested that there 
was no general tendency to increased difficulty after the operation in disre- 

garding the differences and isolating what was similar. 
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4. Sorting Tests. 


Several investigators into conceptual thinking have remarked that tests 
such as Verbal Similarities are unsatisfactory because they involve familiar 
material in relation to which there are well-established habitual modes of 
reaction. For this reason sorting tests involving unfamiliar material are 
regarded as preferable indicators of weakened conceptual thinking. Certain 
difficulties arose in choosing a suitable sorting test for this investigation. 
Some of the well-established sorting tests, such as the Hanfman-Kasanin are 
extremely difficult for all but the super-normal, others such as Weigl’s Colour- 
Form test are too easy for all but the seriously deranged. Moreover, most of 
the well-known sorting tests are not capable of repetition, once the principles 
of classification have been grasped, and few have parallel forms. For these 
reasons it was decided to devise two special sorting tests which seemed likely 
to be of approximately equal difficulty. 

The aim was to present the patient with a number of shaped pieces marked 
in various ways and capable of grouping into mutually exclusive classes accor- 
ding to the shape or various markings, with one number of classes corresponding 
to each kind of marking. In each test 15 pieces were used. In the first test, 
the pieces could be classed into three groups according to shape (square, circle 
or triangle), two groups according to a mark at the top (square or circle), four 
groups according to the number of times the letter V was marked on them, 
five groups according to the number of times a red X was marked on them, 
and six groups according to the number of blue dots on them. In the second 
test, the pieces could be classed into three groups according to the same 
shapes, two groups according to the mark at the top (X or XX), four groups 
according to the number of times a red S was marked on them, five group 
according to the number of times a red O was marked, and six groups according 
to the number of blue straight lines on them. It was intended to determine, 
first, how quickly in order to make a given number of classes, the patient 
could isolate a common marking and disregard differences in marking, and. 
secondly, how quickly he could shift from one principle of classification to 
another. 

In all sorting tests there is great difficulty in conveying to subjects of average 
or poorer intelligence and education what the nature of the task is. Subjects 
who have not had an advanced scientific or literary education often find the 
notion of classifying material exceedingly hard to grasp, quite irrespective of 
difficulties in carrying out the classification. It was necessary, therefore, te 
exercise special care that the patient understood the nature of the task. 

The patients were first familiarized with the notion of classification bv 
analogies. They were given coins to sort out and ways in which people coulc 
be classified were discussed—according to sex, occupation, rank, etc. Owin 
to differences in the intelligence and education of the patients it was net 
possible to adopt a fixed form here, but the process was carried on till the 
patient apparently grasped the notion of classifying with complete under- 
standing. 

The patient was then asked to sort the pieces into groups according to shape. 
then according to the mark at the top, and so on through all the other markirss. 
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Nothing was said about the number of classes made each time and no patient 
remarked on this. Attention was, however, carefully drawn to the fact that in 
each classification a piece must belong to one group and only one group, and 
that all the pieces had something in common which the pieces in the other 
groups did not possess. 

When this had been done, the patient was told ‘‘ Now you’ve seen all the 
different ways these pieces can be grouped according to shape or markings. 
I want you next to arrange them into four groups so that all the pieces in a 
group have something in common that the pieces in the other groups haven’t 
got, and so that no piece could be in any group but the one it isin. You can 
use the shape or any of the markings, but don’t combine different sorts of 
markings.” Where necessary the instructions were repeated till the patient 
grasped them. The patient was then given five minutes in which to achieve 
the classification. If he did not succeed by that time, the grouping was made 
and the patient was given up to five minutes to look at it and.say on what it 
was based. Where wrong groupings were made, the reason for their incorrect- 
ness was pointed out. The sub-test was scored by deducting one mark from 
10 for each complete minute the patient took during the two phases combined. 

Next the patient was asked to make five groups some other way. The 
same procedure and method of scoring were used. Then the patient was 
asked, as an indication of his capacity, to shift from one aspect to another, to 
make the grouping of four again and then once more the grouping of five classes. 
For each regrouping he was allowed up to five minutes ; one mark was deducted 
from 20 for each complete half-minute taken during the two regrouping phases. 

Thus there were three sub-tests of sorting, the first two having a maximum 
of ro marks each and the last of 20 marks. 

In the second battery the parallel pieces were used with precisely the same 
administration and scoring, except that the elaborate explanation of classifying 
was not necessary. The similarity of the two tests would suggest the likelihood 
of a considerable practice-effect in the second performance. The control 
group showed mean gains on all three sub-tests ; the operated group gained 
on the first two but lost slightly on the third sub-test. The difference in change 
between the two groups was significant on the first and third sub-tests, non- 
significant on the second. The difference on the first sub-test is suggestive 
that the leucotomized patients benefited less from their previous experience 
than did the non-leucotomized patients ; the difference on the third sub-test is 
suggestive that on the basis of their previous experience the non-leucotomized 
subjects were able to make quicker shifts than were the leucotomized ones. 

Qualitatively, subjects differ in their mode of tackling sorting tests of this 
kind. Some regard the material abstractly without making any efforts at 
physical trial-and-error sorting; others use the latter in varying degrees. 
Some make a systematic elimination of variables ; others (not always of poorer 
intelligence) are unsystematic and manipulate or regard the material until 
the common component suddenly comes to the forefront of awareness. It was 
not possible to detect in the leucotomized patients any consistent change in 

these modes of approach. Sorting tests with schizophrenic and organic 
patients usually evoke a number of more or less pathological phenomena— 
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patterning with the pieces, distributions instead of classification with the 
variable, physiognomonic reference to the pieces, etc. In both samples such 
phenomena appeared in both testings, but no increased tendency to them was 
evident in the operated group after leucotomy. Qualitatively as quantitatively, 
the essential difference between the two groups was that on the second testing 
the non-operated patients seemed to show a marked improvement in isolating 
the common factor, disregarding differences and shifting from one principle 
to another, while the operated patients showed a much less marked improve 
ment or none at all. 


Rettman’s Pin-man Test. 


In this test the subject is shown a number of Pin-man drawings strongly 
suggestive of various emotional states and asked to say what feeling thev 
express. The responses are marked according to the extent to which the subject 
can ascribe inner feeling to the figure, the degree of abstraction or generality 
by which he does so, and the presence of bizarre reactions. The subject is 
also required to draw one of the figures from memory and the drawing is marked 
by similar criteria to those for the responses. The test is essentially one of 
capacity to conceptualize emotional expression. 

The Pin-man responses were obtained from 22 leucotomized cases before 
and after the operation, the drawing from 10. The results have been compared 
with their matches only. The Pin-man test consists of 12 figures altogether : 
half of these were presented in the first testing and half in the second. The 
maximum score on the responses was 30, on the drawing 8. Both on responses 
and drawing the difference in change between the two groups was non-significant. 


Kohs’ Block Designs. 


Goldstein and Scheerer treat Kohs’ Blocks as a test of abstract and analytical 
thinking. More usually it is regarded as a test of capacity to deal with spatial 
relations. In either eventuality it seemed of value in this inquirv. 

It was decided not to use the entire series but in order that practice effects 
might be reduced to employ two parallel series of approximately equal difficulty. 
The first series consisted of Kohs’ No. 3 as the first sub-test, Kohs’ No. 7 as the 
second sub-test, and Kohs’ No. 11 as the third sub-test. The parallel series 
consisted of Kohs’ No. 2, Kohs’ No. 8, and Kohs’ No. ro as the first, second 
and third sub-tests. 

In order to give full opportunity for differences to appear, the patient was 
allowed unlimited time on each figure. On the first design, the score was the 
total time taken in seconds, on the second, the number of five-second intervals, 
and on the third the number of ten-second intervals taken. In each testing. 
the patient was first given Kohs’ No. 1 design as a trial in order to illustrate 
the nature of the task. When the patient made an incorrect reproduction he 
was told that he was wrong, if he did not spontaneously say so, but left to find 
out why. The nine-block designs are often insuperably difficult for subjects 
of poor intelligence ; to make them feasible in all cases, the blocks were here 
turned up to the correct sides and the task was merely to place them in tke 
proper way. 
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In the second testing both groups showed a marked mean gain on the first 
sub-test, but the difference in change was non-significant. On the second 
sub-test the leucotomized group showed a mean loss, the non-leucotomized 
group a trivial mean gain. The difference in change was significant. The 
chief difficulty in doing the second sub-test (Kohs’ Nos. 7 and 8), is the shift- 
from a square to an oblique design. Qualitatively there seemed to be an 
increased difficulty in shift in the operated group. 

In the third sub-test on the second testing, the leucotomized group showed 
a marked mean loss, the non-leucotomized group showed a slight gain. 
The difference between the groups was again significant. Qualitatively there 
seemed to be a definite increase of difficulty after the operation in breaking 
up or analysing the nine-block figure into its constituents and in relating 
the blocks to this analysis. No such increased difficulty was apparent in the 
non-leucotomized group. 


Bender Visual-Motor Gestalt Test. 


This test, developed by L. Bender from the Wertheimer Gestalt figures, is 
widely recognized as a delicate indicator of cognitive disturbance dependent 
on brain lesions. 

The 9 Bender figures were used in both testings. Each figure was exhibited 
to the patient for ro seconds ; he was then required to draw it from memory. 

Bender e system of marking did not prove conveniently applicable to these 
groups. The following alternative system was employed. 


3 marks ` Close resemblance to figure shown. 
2 marks : Moderate resemblance to figure shown. 


(a) Size considerably increased. 
(b) Size considerably decreased. 

(c) Components separated spatially. 
(d) Other slight spatial displacements. 
(e) Slight simplification of the figure. 


I mark: Slight resemblance to figure shown. 


(a) Omission of components. 
(b) Marked spatial displacements. 
(c) Fairly considerable simplification of the figure. 


o marks: No resemblance to original. 


(a) Complete inability to remember the figure shown. 
(b) Extreme simplification of the figure. 
(c) Pictorialization of figure (faces, animals, etc.). 


This gave a maximum of 27 marks for the test. So far as possible, purely 
motor execution (straightness of lines, regularity of curves and circles, etc.) 
was disregarded in allocating the above marks; the emphasis was on the 
fidelity with which the subject apprehended and retained the figure. 
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Motor execution was marked separately on the following scale for each 
figure : 
2 marks : Good motor execution. 
I mark: Fair motor execution. 
o marks : Poor motor execution. 


The maximum motor-score was 18. 

In the second testing, the non-leucotomized group showed a mean gain in 
marks for reproduction of the figure, the leucotomized group a mean loss. 
The difference between the two groups was significant. 

The difference in change between the samples so far as motor-scores were 
concerned was not significant. 

The evidence suggests that leucotomy impairs the patient’s capacity to 
reproduce the Bender figures accurately. Qualitative consideration of the 
reproductions made indicates that the change is chiefly in the direction of an 
increased tendency to spatial displacement, simplification of the figures and 
omission of parts. 

One respect in which subjects differ on this test is that where there is a 
repetition of dots or other components in the figure some subjects carefully 
and systematically count them, while others rely on the general impression. 
It might be expected that after leucotomy this counting behaviour would be 
less evident. The phenomenon was investigated by giving one counting mark 
for each figure where counting was shown. As counting is possible on five 
figures the maximum was 5. Both groups showed a diminution in counting 
on the second testing, but the leucotomized group more markedly so. The 
difference in change was significant. 


Changes on Psychometric Tests. 


The changes suggested as probable by the foregoing tests would support 
the minority of investigators who have found evidence of impairment after 
leucotomy. In detail they were: 


I. Diminished punctiliousness. (Bender counting.) 

2. Diminished apparent capacity to analyse and reproduce unfamiliar 
spatial relations. (Kohs’ and Bender tests.) 

3. Diminished apparent capacity to form linkages in unfamiliar 
verbal material. (Paired Associates.) 

4. Lesser apparent capacity than matched group to benefit from 
experience on first testing. (Sorting tests.) 

5. Diminished apparent capacity to shift from one aspect of situation 
to another, taking into account previous experience. (Sorting tests and 
second Kohs’ design.) 


The first of these changes is clearly conative. The others might be inter- 
preted either cognitively as a true reduction in capacity or conatively as a 
reduction in the effort made to master an unfamiliar task. Undoubtedly ther 
were changes in attitude; at least three operated patients made remarks tə 
the effect, ‘‘ I’m not trying as hard as last time,” and none of the non-operate: 
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group spoke or behaved in this way. On the other hand, the leucotomized 
performance on Paired Associates and the Kohs’ sub-tests was suggestive -to 
the examiner of genuinely increased intellectual difficulty. 

In order to relate the changes on psychometric tests to the clinical assess- 
ment of changes, the leucotomized patients have been given an approximate 
impairment—improvement rating in the following manner. On each of the 
six tests where significant differences in change were shown between the two 
groups, the leucotomized patients have been rated by the position of their 
change in score relative to the mean change and S.D. of changes of the non- 
leucotomized group, thus : 


I. Markedly impaired : Adverse change 14 S.D. or more from mean 
change of control group. 
. Somewhat impaired ` Adverse change } S.D. up to 1} S.D. 
. Unchanged.—Change less than } S.D. in either direction. 
. Somewhat improved ` Favourable change } S.D. up to 1} S.D. 
. Markedly improved ` Favourable change 14 S.D. or more from mean 
" change of control group. 
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The ratings on the six tests have been averaged to give a general indication 
of impairment. The final ratings thus obtained corresponded fairly closely 
to the general qualitative impression of changes in the patient’s performance. 

The product-moment correlations between the impairment-improvement 
rating on the tests and the clinical ratings were : 


(a) With general clinical status .. minus *44 
(b) With cognitive changes . : "Oo 
(c) With conative changes . e "Af 
(d) With affective changes . : "OS 


These figures are very approximate and tentative, but they would suggest 
two conclusions : 


1. That general clinical improvement or deterioration is inversely 
related to improvement or deterioration on cognitive tasks, i.e. that 
the patients who are most improved clinically are those who are most 
impaired on the tests and vice versa. 

2. That the changes on the tests are dependent on conative changes 
in the patient, not reduction in capacity. 


DISCUSSION AND COMMENTS. 


Though the tests results were suggestive of true intellectual impairment 
the clinical assessment seemed to indicate that this impairment would also be 
explained on the basis of conative changes, that patients were not trying so 
hard after the operation and could not focus their attention as well and as 
persistently on the different tasks, thus confirming Malmo’s theory of the 
incapacity to maintain a set. It is, however, impossible to explain the "" impair- 
ment ” by changes based on one factor alone. The mechanism appears more 
complex or global. Consciousness can be looked upon as the sum total of 
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cognition, conation and affection. Modern neuropsychiatric conceptions of 
consciousness may provide other interpretations of the changes, as for instance 
outlined by Purdon Martin (1949). The acuteness of awareness embracing 
cognitive and conative and emotional aspects to the external and interna! 
situation may be impaired, leading to a more detached attitude toward: 
obsessions and delusions. 

Cobb (1948) put forward the hypothesis that the impulses from the hypo- 
thalamus keep the thalamus ‘‘ awake,’’ and ‘‘ ready to receive impulses from 
the cord and brain stem.” ‘‘ The neuron circuits from thalamus to cortex 
and back supply the mechanism for sustaining a stimulus by reverberation 
once the thalamus has been stimulated.” ‘‘ Consciousness is especially related 
to the cerebral cortex and the reverberating connections that exist between 
the cortex and thalamus.” (Cobb, 1948). It is considered to be integrated 
at many different levels like other important functions of the central nervous 
system. An impairment at the highest level must be assumed following 
leucotomy. 

Consciousness is also related to hypothalamic function (Russell Brain, 1949). 
This region is mainly concerned with the activity of the autonomic nervous 
system. 

Autonomic disturbances after leucotomy were studied by Reitman (1945, 
1947) and Rinkel (1947). Both found that the autonomic equilibrium is estab- 
lished on a new and higher level, thus homeostatic functions seem to be altered. 
Changed hypothalamic functions might, therefore, also have some bearing 
on the results seen after the operation, which would follow Cobb’s hypothesis 
of the hypothalamus keeping the remaining parts of the thalamus more ‘‘awake." 

The degree of cognitive and conative impairment might sometimes not be 
sufficient to reduce the awareness of very intense or torturing delusions. Other 
factors related to the mechanism of improvement like the ‘‘ shock factor,” 
can be largely excluded because all our patients had received some or other 
form of shock treatment, though definite brain injury might have an additional 
““ shock ” effect. It seems, however, that the super-imposed organic change. 
i.e. frontal lobe damage, often paves the way to further improvement. The 
continued clinical improvement cannot be explained only in terms of an impair- 
ment of cognitive or conative functions, as these also often improve in time. 
Perhaps it might eventually be found to be related to the influence of altered 
hvpothalamic activities. 


SUMMARY. 


1. A group of 24 leucotomized patients were tested with a battery of tests 
involving memory and conceptual thinking in the week before their operation 
and with a parallel battery 6 to 8 weeks afterwards. 

2. A group of 24 non-leucotomized patients, matched for sex, age, intelli- 
gence and clinical status, were tested with the same batteries over the same 
intervening period. 

3. The statistical significance of the difference in the mean gain or loss on 
each test between the two groups was examined. 

4. The leucotomized group showed a significant loss on Kohs’ Blocks, the 
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Bender Gestalt test and Paired Associates. They gained significantly less 
than the matched group on Sorting tests. ) 

5. The possible mechanisms of leucotomy were discussed. It proved 
impossible to reduce the impairment either to only cognitive or omy conative 
- changes. The neurophysiological aspects and the neuro-psychiatric formu- 
lations of consciousness were considered in relation to the mechanism of 
improvement. 
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DELINQUENT TYPES OF MENTALLY DEFECTIVE PERSONS.* 
By K. O. MILNER, M.D., M.R.C.S., L.R.C.P., D.P.M., 


Medical Superintendent, Aston Hall Mental Deficiency Institution, nr. Derby. 


DELINQUENCY Is one of those vague but fashionable words that are becoming 
very difficult to define. Originally it appears to have been used to describe 
minor infringements of the social, moral or legal code, with special reference 
to acts of omission rather than acts of commission. It is now often used 
to describe any kind of anti-social conduct, whether trivial or serious, while 
some use it as a harmless euphemism for crime, although the word crime, in its 
technical meaning of an act or omission punishable by law, is inoffensive, and 
has no reference to the question of moral guilt or culpability. It is therefore 
perhaps advisable for me to say what meaning I attach to the word to-dav. 
For the purpose of this paper I am using the word in the general sense of 
criminality, that is to say, I am confining my remarks to the more serious types 
of anti-social conduct shown by mentally defective persons. 

There exists a great diversity of opinion as to the extent to which criminality 
is due to mental defectiveness. According to some workers the majority of 
criminals are mentally defective, and figures as high as 85 per cent. have been 
recorded in America. The English figures tend to be much more conservative 
but even in England the proportion has been put as high as 25 percent. Goring 
was of the opinion that between ro per cent. and 20 per cent. of criminals were 
mentally defective, Grace Pailthorpe found the proportion of mentally 
defective female prisoners was as high as 15 per cent., and Tredgold is of the 
opinion that the proportion of criminals who are mentally defective is probably 
not much less than ro per cent. On the other hand, most prison psychiatnists 
hold a different opinion, and I must confess that when I worked in the prisons 
I did not ascertain or certify as mentally defective anything approaching 
Io per cent. of the prison population. Even in convict prisons, which contain 
most of the inefficient and unsuccessful recidivists who have failed to prot 
by experience, there are few who could be regarded as certifiably mentally 
defective. I worked in the convict community of Dartmoor from 1936-34. 
and my senior colleague, Dr. Landers, conducted a psychological investigation 
of 200 unselected convicts. He did not find one frank mental defective. 
although 8'5 per cent. were of subnormal intelligence. Other workers have 
found comparable results. Grierson and Rixton found that the average 
mental age of 200 unselected male prisoners was 14 years. They also found å 
significant difference in the average mental age of the different crime groups 
The average mental age was highest in the case of acquisitive offences (in the 
case of fraud, false pretences and forgery it was 15 dr years), and lowest in 
the case of sexual crimes (12 d years). 


* A paper read at a Meeting of the Mental Deficiency Section of the Royal Medico- Ph E: 
logical Association on 24 February, 1949. 
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Official statistics also do not support the view that criminality is frequently 
associated with mental defect. Thus in 1936 the number of persons found 
guilty of criminal offences and dealt with as mentally defective was 367, accord- 
ing to the Annual Report of the Board of Control. In the same year the total 
number of persons found guilty of indictable offences was 72,785 (Criminal 
Statistics), and the number found guilty of offences of all kinds, including 
motoring offences, was 824,951. In 1936 the number of persons received into 
prisons was 47,069, and of these only 228, or 0-48 per cent., were dealt with 
under the Mental Deficiency Acts. This proportion remains fairly constant, 
and the corresponding figure for 1947 was 0°64 per cent. There is no doubt 
that these official figures tend to under-estimate the proportion of criminals 
who are mentally defective. In the first place many mentally defective 
criminals are not ascertained. In the case of those who have been remanded 
or committed to one of the larger prisons with a full-time medical staff I do 
not think the proportion is very large, but in the case of small local prisons 
the position is different, and from the psychiatric standpoint they may be 
compared with small mental deficiency institutions which have no full-time 
or even visiting psychiatrist. The great majority of delinquents, however, 
are not sent to prison, and in these cases the ascertainment depends upon the 
Local Authorities, whose diligence in ascertaining mental defectives has, in 
the past, largely depended upon the amount of money they were prepared 
to spend in providing accommodation for them. Now that the responsibility 
for the institutional care of mental defectives has been transferred to the 
State, we may expect an increased awareness of their mental health responsi- 
bilities by certain Local Health Authorities. Another factor which tends to 
invalidate official figures is that not all mental defectives who are known to 
have committed crimes are dealt with as persons found guilty of a criminal 
offence ; not infrequently they are dealt with as persons who have been notified 
by the Local Education Authority or found neglected, so that their delinquency 
does not receive official recognition. On the other hand, there are factors 
which tend towards an over-estimation of the proportion of criminals who are 
mentally defective. If the oligophrenic is more liable to commit crime than a 
normal person he is certainly much more likely to be caught. A very large amount 
of crime, especially acquisitive crime, is never detected, as is shown by the enor- 
mous losses through theft from the large stores, railways, etc., and the relatively ` 
trivial amounts recovered. The oligophrenic is not usually a successful 
criminal, and it is very rarely that he can ask the judge to take 40 or 50 other 
offences into consideration—an achievement by no means impossible to the 
professional criminal. The fact is that we do not know the size of the criminal 
population but, as with mental defectives, we only know how many have been 
ascertained, and therefore any estimate as to the proportion of criminals who 
are mentally defective must be largely conjectural. But a very comprehensive 
and detailed medico-sociological study of 4,000 male adolescent delinquents 
was conducted at Wormwood Scrubs Prison between 1930 and 1937, and of 
- these 4,000 lads about 3'5 per cent. were considered to be certifiable under the 
Mental Deficiency Acts. The adolescent period is the age at which we should 
expect to find the greatest number of non-ascertained mental defectives among 
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the delinquent population, for the older the criminal and the more offences 
he has committed, the less likely is he to have escaped the diagnostic net. 
Therefore if we accept the results of this investigation at Wormwood Scrubs 
Prison, which is probably the most reliable and systematic study of adolescent 
delinquency undertaken in this country, we should conclude that the proportion 
of criminals who are certifiably mentally defective is less than 3°5 per cent. 


TYPES OF DELINQUENCY. 


There is no satisfactory psychological or psychiatric classification of crimes. 
and only in a very few and relatively uncommon forms of delinquency can we 
say that it is probably associated with a particular form of mental abnor- 
mality. Thus criminal libel is, in my experience, almost always associated 
with a paranoid state, and bestiality is usually, but not invariably, the crime 
of an oligophrenic or a dement. With few exceptions the legal or technical 
nature of the crime tells us little of the psychology of the delinquent wh: 
committed it, and crimes which have very similar results may have widely 
different motives at the root of them. 

For practical purposes serious delinquency in adults can be divided int 
three main types: (a) crimes of violence, (b) crimes of sex, and (c) acquisitive 
crimes. There are, of course, several types of crime which cannot be included 
in these three groupings, such as criminal libel, perjury and treason, but thev 
are comparative rarities. About 90 per cent. of indictable crimes in this 
country are of an acquisitive nature, about 3 per cent. are sexual offences, and 
about 3 per cent. are offences of violence against the person. 

The first noteworthy feature of delinquency in mental defectives is that 
whereas sexual offences constitute only about 3 per cent. of the total volume 
of indictable crime in this country, about 25 per cent. of the crimes committed 
by oligophrenics are of a sexual nature. In the triennial period 1934-36 more 
than 26 per cent. of the offences committed by mental defectives were sexua: 
offences, according to the Annual Report of the Board of Control for the vear 
1936. These figures agree closely with some earlier figures of East, who found 
that in a series of 283 mental defectives examined by him, 64, or 22°6 per cent., 
were charged with sexual offences. Thus we may say that sexual offences 
are nearly ten times as common in delinquent defectives as in ordinary 
criminals. 

Crimes of violence are also more commonly committed by delinquent 
oligophrenics than by other offenders. Thus in East’s series of 283 cases, 2: 
committed crimes of violence, and, excluding 3 cases of cruelty to anime» 
and 2 cases of attempted suicide, the proportion of crimes of violence in h: 
series was 6 per cent., whereas the proportion of criminals who are found guilt 
of indictable crimes of violence against the person is rather less than 3 per cent. 
Thus offences of violence appear to be two or three times more common " 
defective than non-defective criminals. 

A State institution is the official home for a dangerously delinquent ment: 
defective until such time as he loses his violent or dangerous propensities- 
Not all delinquency merits the honour of being officially regarded as violent « 
dangerous, and it is probably rather more difficult for an ambitious oligophren: 
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to get into Rampton or Moss Side than it is for him to get out. The popularity 
of the State institutions among certain mental defectives is well known, and it 
would perhaps be more fitting if their pleasant confines were reserved as a 
reward for the virtuous rather than as a terror for the ungodly. Medical 
superintendents would not then be confronted with such a problem as recently 
beset me when a hitherto docile oligophrenic, after a discussion with an ex- 
Rampton patient, threatened to smash unless she were sent there. The present 
arrangement has one advantage, however, for when an ex-State-institution 
patient absconds from a colony he quite often walks straight back to Rampton 
or Moss Side and so can be apprehended without difficulty. 

The State institutions being reserved for dangerous or violent oligophrenics, 
it is to be expected that conduct disorders of an aggresssive or sexual type would 
be shown by a considerable proportion of their patients. For the purpose of this 
paper I examined my notes of patients I had specially observed at Rampton, 
and whose records I had thought worth preserving. These cases were unselected, 
except that some of them were specially examined because the question of 
transfer to a certified institution was under consideration. My notes therefore 
tend to relate more to the improved patients at Rampton than to the unim- 
proved, and to give, on the whole, a rather optimistic picture of that community. 

I examined my notes on 200 adult male patients,and found that the average 
age of these patients on admission to Rampton, i.e. when they first became 
officially regarded as dangerous or violent, was 23-7 years. The average mental 


" age of these patients when recorded by me, which was in the majority of cases, 


was 9.46 years. I also tried to analyse the types of delinquency shown by 
these patients before and during institution treatment, with the following 
results: Before being sent to an institution, III, or 55 per cent., of these men 
had a histoty of acquisitive delinquency, 29 per cent. had a history of violence 
and 32 per cent. had a record of sexual delinquency. During institutional 


- training 12 per cent. had shown noteworthy acquisitive tendencies, 62 per cent. 


had been violent, and 35 per cent. had shown sexual uncontrol, either homo- 
sexual or heterosexual. 


I also examined my notes on Bo adult female patients, and regret that I 


- could not conscientiously bring the number up to a round hundred. The 
. average age of these female patients on admission to Rampton was 242 years, 
' and the average mental age, when recorded by me, was 9°42 years. Before 


receiving colony training 37 per cent. of them had a history of acquisitive 


-. Offences, 33 per cent. had a record of violence, and 52 per cent. had a history 
— Of sexual delinquency. During institutional treatment 3 per cent. showed 


noteworthy acquisitive tendencies, 88 per cent. had been violent, and 37 per 


- cent. showed sexual uncontrol. 


THE VIOLENT MENTAL DEFECTIVE. 


Murder may be regarded as the prototype of crimes of violence, and, following 
the importuning of Adam by Eve, is the second oldest crime in history. Although 


` violence is common in delinquent oligophrenics, it very rarely proceeds to 
= Murder. During a period of little more than a year at Brixton Prison I saw 


DN 


between 60 and 70 remand cases of murder, and among them there was not 
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one mental defective. Among the 1,200 or so patients at Rampton there wa 
only a handful of murderers, and among 300 consecutive homicides admittej 
to Broadmoor only 16 were classified as suffering from primary oligophrenia 

Among 65 consecutive male admissions to Broadmoor which I examined 
in the years 1934-36 there were 4 mental defectives, of whom 2 had committed 
murder, the other 2 being sexual offenders. Of the two homicidal oligophrenic, 
one was an imbecile youth of 22 years who murdered a boy aged 3 years. He 
had always been regarded as harmless and inoffensive,and showed no viciow 
tendencies during the two years he was under my observation. No motive 
for the crime was ever discovered, and the case illustrates the danger of an 
apparently harmless imbecile being capable of a sudden act of homiaiil 
violence. The other homicidal oligophrenic was a feeble-minded youth of 20 whe 
murdered a boy aged 4 years by cutting off his penis, injuring the tissues i 
the axilla and rectum with a pair of scissors and then throwing the child inv 
a canal. Later he voluntarily joined a search party, and returned with the smali 
-body of his victim on the handle-bars of his bicycle. He at first maintained 
his innocence and told an incredible story to account for his actions, but later 
confessed to the crime. At a medical examination he said that he hed 
experienced a seminal emission whilst killing the child, a statement which was 
supported by an examination of his clothing. The past psychosexual histor 
of this patient was interesting. He remembered that at about the age of 4 years 
he had had an erection of the penis and a sexual sensation whilst being bathed 
by an aunt, who told him that if it occurred again his penis would have to b 
cut off with scissors. Subsequently he had experienced sexual excitement at 
the thought of cutting with scissors and other forms of cruelty, and all his ss 
dreams and masturbation phantasies had been about such subjects. In ont 
of his sex dreams he saw a girl being beaten by a man, and his first orgasm 
occurred while watching two men fighting in the street. He appeared never t 
have had any normal heterosexual experiences, dreams or phantasies. Thi 
case is of interest in that it shows how sadism in a mental defective may & 
related to, and conditioned by an early sexual incident. 

Among the 200 male Rampton patients there was only one murdett’, 
although g patients had been charged with attempted murder or wounding. 
This patient had killed a woman and mutilated her genitalia only a few montt 
after he had been imprisoned for torturing animals. Sadism is not uncommé 
in delinquent oligophrenics, and I think it is probable that some of the apparent!’ 
motiveless murders committed by mental defectives are sadistic in origin. 

The sadistic motive was apparent in some of the lesser crimes of violent 
committed by these male patients, and o had a history of cruelty to childre: 
or to animals or to both. Moreover 7 of them had a history of violet 
to children or females together with a history of sexual offences, suggesting thi! 
what were legally classified as crimes of simple violence may have been op: 
mitted for motives of sexual pleasure. 

Twelve of the male patients who showed violence before institutionè 
treatment were chronic encephalitics and 2 were epileptics. In 4 Gë 
the history strongly suggested a co-existent psychotic or pre-psychotic sta 
as being the determining factor of a crime of violence, and in 2 of the ca®Ù 
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of attempted murder the crimes appeared to have been committed during an 
adolescent illness of schizophrenic reaction type. Six cases were of the psycho- 
pathic ‘“‘ social rebel” type in which the violence appeared to be part of a 
blind hostility to society, and in most of these cases there was something in 
the history to suggest that the patient had been brought up in a hostile or other- 
wise adverse environment. Three of the patients were low-grade oligophrenics in 
whom the violence appeared to be due to faulty conditioning by an unsym- 
pathetic environment. In 3 cases the violence appeared to be due to alcohol, 
and in another 3 cases the patients had shown violence only when trying to 
avoid arrest. In the remaining cases the history was not sufficient to give a 
reliable clue to the cause of the violent conduct before admission to an insti- 
tution. 

Of the 80 female patients, 27, or 33 per cent., had a history of violence to 
the person before admission to a colony. In one case, that of a feeble-minded 
girl charged with causing grievous bodily harm to her mother with an axe, 
the history and subsequent progress suggested that the crime was committed 
during an adolescent schizophrenic illness. In 2 cases charged with cruelty 
to children, one patient having three convictions for this offence, a sadistic 
motive appeared probable. Two of the patients were chronic encephalitics, 
and one was an epileptic. But the largest group of female patients showing 
pre-institutional violence were the psychopathic "social rebels.” Twelve 
of these 27 violent patients appeared to me to be of this type, and in most of 
these cases there was evidence that the patient had been brought up in a 
strongly adverse environment. Social rebels are of course by no means confined 
to mental defectives, and I believe that a state of psychopathic social rebellion 
can be conditioned in normal persons if the early environment is sufficiently 
bad, and especially if it is cruel and hostile. In the case of mental defectives 
this faulty conditioning is much more likely to occur first, because his per- 
sonality is more vulnerable to environmental influences, and secondly, because 
in a bad household the higher-grade oligophrenic often bears the brunt of parental 
aggressiveness, while the more intelligent siblings escape. The sister of one 
such patient at Rampton, an intelligent married woman, gave me an account 
of her early experiences at the hands of an unstable, drunken and violent father, 
and had no doubt that this was the cause of her mentally defective sister’s 
conduct disorders. She said,‘‘ If I had been dull-witted like my sister I should 
have reacted in the same way. I had just enough sense to survive it. In the 
case of another such patient, a girl of 18 with a mental age of 9 years who had 
a history of gross violence both before and after admission to an institution, 
it was recorded in the notes that she ran down the street screaming whenever 
her father arrived home drunk. It was noted that in institutions her outbursts 
of violence occurred only after she had witnessed an act of violence by another 
patient. It requires little imagination to understand the mechanism of this 
type of conduct. At some stage in her life she would have outbursts of hys- 
terical violence when illtreated by her drunken father, and discover that this 
had a salutary effect on the drunken bully. Violence became her conditioned 
response to violence, whether or not it was directed against herself; it was a 
panic fear-reaction with self-preservation as the motive. 
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The most aggressively violent patient I can recollect at Rampton was a 
high-grade feeble-minded girl with a history of common assault prior tə 
admission. At Rampton she showed almost every kind of aggressive conduct 
disorder, including roof-wrecking, window smashing, and violent attacks on 
the staff. She also showed compulsive masturbation and self-mutilation, using 
implements which she secreted for this purpose, and by means of which she 
caused serious loss of blood. The history of this girl, as given to me by the 
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mother, was that she was the second of two illegitimate children. The mother . 


was too poor to support her, and for a few years she was brought up by her 
_ grandparents. They died during her childhood and she was then sent to an 
orphanage. When she was 12 or 13 the mother married a man over 60 years 
of age, and, being then able to support this girl, took her home from the orphan- 
age. Shortly afterwards she discovered blood on the girl’s underclothes and at 
first thought it was due to menstruation until her other daughter, who was a vear 
or two older, told her mother that the step-father had been interfering with 
them sexually. With such a history—illegitimacy, upbringing by grandparents, 
followed by an orphanage, and sexual trauma at puberty—it is not difficult 
to understand why a high-grade mental defective develops into an extreme 
social rebel addicted to sexual self-mutilation. 

All the other psychological conditioning factors of social rebellion can be 
found in the case-histories at Rampton—broken homes, criminality in the 
parents, foster-parentage, etc. One feeble-minded girl of this type had been 
admitted to Rampton at the age of 16 with a history of violence and sexual 
delinquency. She was illegitimate,and had been adopted at the age of 8 years. 
and developed an intense antipathy to her adoptive mother which culminated 
in causing serious injury by throwing ammonia at her. The adoptive parent 
appeared to be a good foster-mother with a genuine affection for her adopted 
daughter, and there was no question of any deliberate ill-treatment. The 
essential fact in the psychology of the adopted child who shows social rebellion 
appears to be an intense feeling of inferiority because she has been disowned 
by her own parents, and a compensatory paranoid reaction towards the adoptive 
parent, whom she comes to regard as having stolen her from her natural mother. 

To sum up so far, I believe that excluding post-encephalitics, epileptics and 
oligophrenics showing psychotic reactions, faulty psychological conditioning 
acting upon the soil of limited intelligence is a major factor in the production 
of violent high-grade mental defectives, and even in the organic and psychotic 
types the influence of the environment is by no means negligible. 

So far I have been speaking mainly of violence exhibited by patients before 
admission to a colony, but one of the striking features of this series is the 
number of patients who first showed violence during institutional training 
Of the 200 male patients, 29 per cent. had a record of violence, other thar 
sexual violence, before admission to an institution, and 62 per cent. showed 
violence during their colony training. In the case of the 80 female patient: 
the difference was even greater, the figures being 33 per cent. and 88 per cen: 
respectively. The figures concerning institutional violence relate, of course. 
to other institutions in addition to Rampton, many patients having been sen: 
to the State institution because of violence in other colonies. These figures 
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suggest that institutional training or segregation is itself liable to cause violent 
reactions, especially in the case of high-grade patients to which they chiefly 
relate, and they also suggest that the high-grade female is less tolerant of 
colony segregation than is the male. 

The violent reactions of the female patients at Rampton may take the form 
of violence to others, violence to property, such as roof-wrecking, window- 
smashing, destruction of bedding and clothing, attempted incendiarism, etc., 
and violence to self, including major or minor self-mutilation, swallowing. 
foreign bodies, and feigned or very rarely genuine attempts at suicide. If we 
exclude the encephalitics, the epileptics and the borderline psychotic patients, 
I think the violent reactions of high-grade female patients during segregation 
can be largely attributed to three closely related causes, (a) sexual frustration, 
(b) feelings of inferiority, and (c) desire for affection. 

Sexual frustration is a common cause of institutional violence. In the case 
of the higher-grade male patients it is likely to be direct reaction to thwarted 
physical desires, and violent quarrels may arise from homosexual or hetero- 
sexual jealousy, or violence may be used to intimidate an unwilling homosexual 
partner. Violence due to sexual frustration is not very common among 
male patients, even at Rampton, although when it occurs it may take a serious 
form. Sexual frustration appears to play a much bigger part in the violent 
reactions of segregated high-grade female patients, although, unlike the male 
patients, such violence is not usually due solely to thwarted physical impulses. 
The high-grade feeble-minded young woman who is admitted to an institution 
is frustrated not merely as regards her physical urges, but also in respect of 
the maternal and home-making instincts and all the instinctual desires which 
go to make up the complicated sexual life of the female. She knows that her 
sexual life is short, and that each year of segregation lessens her chances of 
ever having a home and family of her own. She also knows that bearing and 
caring for children is one of the few jobs she could do, however badly. She 
has enough intelligence to compare her plight with that of other women, but 
not enough to adopt any of the sublimations open to women of higher intelli- 
gence, and in these circumstances it is not surprising that resentment against 
her fate sometimes finds expression in a blind frenzy of violence directed 
occasionally against the staff,but more often against the very walls and buildings 
that enclose her. 

I may add that women of normal intelligence show a much greater intoler- 
ance to captivity than do men. Minor aggressiveness and violence is a usual 
feature of women’s prisons, in marked contrast with the quiet orderliness of 
prisons for men, although in the latter case the peacefulness is apt to be decep- 
tive, and to be interrupted by occasional but serious outbreaks of individual 
or mass violence of a much more dangerous kind than occurs among female 
prisoners. The type of reaction of female prisoners to imprisonment appears 
to depend upon the educational and intellectual level of the women-—noisy 
and aggressive hysterical reactions are common in those of low intellectual and 
educational attainments, whereas intelligent and educated women show quieter 
psychoneurotic reactions. During the war there were interned in Holloway 
Prison, under the various Defence: Regulations, a number of women of high 
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intellectual endowments, and I noted that several of them showed an anxiety 
state of which the main symptom was fear of sexual disease. This “ pelvic 
neurosis,” as it might be called, appeared to be due to fears that indefinite 
segregation would deprive them of opportunities of sexual fulfilment. Perhaps 
the most unhappy women were the wives who had been imprisoned and whos 
husbands had not, for their anxiety was increased by doubts as to what their 
husbands were doing in their absence. Their unhappiness contrasted with the 
poise and self-assurance of those wives whose husbands had also been interned. 

Feelings of inferiority also play their part in causing violent reactions in 
segregated high-grade patients. Unlike the medium-grade mental defective, 
who is usually very happy and contented in a colony, the high-grade patient 
has sufficient intelligence to appreciate her shortcomings, and to compare 
herself with members of the staff and others of normal intelligence. Itis 
therefore not surprising that she is liable to acquire a strong feeling of inferionty, 
and a corresponding desire for spectacular achievement. The easiest way for 
her to gain notoriety and the undivided attention of the staff, for which she 
craves, is by some outstanding act of destruction, such as roof-wrecking or 
window smashing on the grand scale, and this over-compensatory desire for 
achievement was, I think, responsible for the occasional major acts of destruc- 
tiveness at Rampton. The competitive element was well shown by the patients 
who indulged in these destructive orgies, and one soon learned by experience 
that if Elizabeth was in the limelight for some outstanding act of destruction. 
then Esme must be watched very carefully for a time, for she would certainly 
take the first opportunity of beating her rival. 

I am speaking, of course, of the days before leucotomy produced its tran- 
quillizing effect upon Rampton. Now I understand it is pervaded by a cloistrd 
calm, which is disturbed only by the sound of the surgeon’s trephine. But 
even before the advent of leucotomy acts of major destructiveness were 
uncommon. Some of the older members of the staff, however, could tell 
hair-raising stories of the days before occupational therapy became a sent 
and highly-organized form of treatment, and this form of therapy is indeed 
the logical solution to the high-grade patient’s desire for achievement. 

Desire for affection is also not uncommonly a cause of acts of violence by 
high-grade female patients in colonies. It is perhaps almost indistinguishabt 
from sexual frustration, but it operates, I think, especially in those patients 
who have never experienced normal parental affection, having spent all o 
most of their lives in orphanages, homes or institutions of one kind or another. 
They desire to become the beloved object of some member of the staff, wh’ 
serves as a mother substitute, but are frustrated by institution etiquette and 
have to suppress their feelings. These suppressed feelings may then, throw! 
the mechanism of inversion, find expression in the form of verbal or physical 
assaults upon the object of their affection. 


THE SEXUALLY DELINQUENT MENTAL DEFECTIVE. 
Although the total volume of crime committed by mental defective H 
relatively small, the delinquent oligophrenic is potentially more dangerous to 
society than the non-defective criminal because he is much more likely to comm 
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sexual crime. Not only is he nearly ten times more likely to commit sexual 
offences than the ordinary criminal, but the graver the sexual crime the more 
likely is it to be associated with mental abnormality, and especially with mental 
defectiveness. Offences such as rape and carnal knowledge of children are 
more often associated with oligophrenia than are lesser offences, such as indecent 
assault and indecent exposure. 

Of the 200 male Rampton patients, 65, or 32 per cent., had a history of 
sexual delinquency prior to admission to an institution, and 54, or 27 per cent., 
had been convicted or charged with sexual offences. Of the 80 female patients, 
42, or 52 per cent., had a history of sexual uncontrol prior to colony treatment. 
But although these figures suggest that sexual uncontrol is more common in 
the high-grade female patient than in the male, the male sexually delinquent ` 
oligophrenic constitutes a more obvious and immediate social danger, because his 
sexual uncontrol is often associated with physical or psychological trauma to 
his victim or is directed against children, whereas the danger of the sexually 
uncontrolled female mental defective lies in her propensity for spreading 
disease, producing dysgenic offspring, and teaching others the habits of 
immorality. 

All types of sexual offerices were to be found in the records of the 54 male . 
patients, including bestiality, buggery, attempted rape, carnal knowledge, 
indecent assault of males or females, indecent exposure, gross indecency with 
males, incest,and even abduction and bigamy. Of these 54 male sexual 
delinquents, 27, or 50 per cent., had a known record of more than one sexual 
offence, 14 having a history of more than one offence of the same kind, and 13 
having a record of more than one kind of sexual crime. These figures bear 
little relation to reality, however, because in the case of relatively minor sexual 
offences such as indecent exposure an enormous number may be committed 
before the subject is caught. In the case of indecent exposure it so frequently 
happens that a very large number of offences has been committed before an 
arrest is made, that when examining persons remanded to prison for this offence 
I usually asked them how many hundred times they had done it, and when 
put in this form the answers were sometimes surprising. One man charged 
with this offence, ostensibly his first lapse, told me that he had exposed himself 
about 200 times in Hyde Park during his midday lunch hours before he was 
caught. Another patient, a high-grade mental defective at Rampton, answered 
promptly, “‘About 400 or 500 times,” and when asked how he was so sure of 
the number he said that he had done it about twice a week for four or five 
years before he was arrested. To a lesser extent this is also true of minor acts 
of indecent assault. I recollect one borderline mental defective whom I 
examined at Brixton Prison following such a charge. He had been sitting 
next to a woman in a cinema in Whitechapel and had taken certain manual 
liberties which had led to vociferous indignation on her part. When I pointed 
out that such conduct was not only reprehensible but also extremely stupid 
because no lady would tolerate such conduct, especially from a complete stranger 
he replied that he had done the same thing to seven other ladies in the same 
cinema and none had objected. 

In the case of more serious sexual offences police action and ascertainment 
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is likely to occur much earlier than in the case of minor offences. Neverthe- 
less, some mental defectives achieve a spectacular record of major sex crime 
before they are ascertained. Perhaps the most terrible record I have know. 
is that of a high-grade mental defective who was admitted to Rampton at tl: 
age of 55 years. His record was as follows: 1908, indecent assault, females. 
I year's imprisonment ` 1908, rape, 7 years’ penal servitude ` 1914, indecent 
assault, 3 months’ hard labour and licence revoked ` 1918, indecent exposux 
and indecent assault, 3 and 6 months’ hard labour ; 1920, procuring male t- 
commit gross indecency, 21 months’ hard labour; 1922, indecent exposure. 
3 months’ hard labour ; r922, bigamy, 12 months’ hard labour ` 1924, indecent 
assault of female aged 7 years, 6 months’ hard labour ; 1925, indecent Assa. 
female under 16 years, 6 months’ hard labour : 1925, indecent assault femur 
aged 7 years, 3 months’ hard labour; 1926, abduction, sent to a ment! 
deficiency institution as a place of safety and absconded ; 1930, indecer: 
assault, 2 months’ hard labour. 

The high-grade sexually delinquent oligophrenic will probably always bez 
potential danger to society. Once a mental defective has committed a serio: 
sexual crime,it is extremely difficult to know when it is reasonably safe to alow 
him a measure of liberty. Only after prolonged and careful observaticn in : 
colony can one feel justified in recommending a trial in society, and even the: 
there will be failures. In the Rampton cases one man raped a girl of 13 twent: 
years after having been convicted of assaulting a female, and another potter 
was charged with buggery and indecent assault with violence 22 vears ait: 
he had indecently assaulted a child of 4 years, both patients having no know 
history of sexual uncontrol in the intervening periods. The fact is that unles 
one is prepared to segregate such patients for life, one must take a chance afte 
a period of careful observation of their conduct and of their reactions to thr 
mild erotic stimulation which they obtain from dances, the cinema and othe 
entertainments under colony conditions. Two points occur to me, however 
that may be useful in assessing the dangerousness of the sexually delinquer! 
mental defective. First, oligophrenics who are addicted to indecent exposure 
rarely commit serious sexual crimes, though they may commit minor acts of !7- 
decent assault. It is probably safer to release a patient who has a history of severs 
hundred indecent exposures than to allow freedom to one who has comn:i't™. 
a single serious sexual crime. Secondly, that the legal offence of indeve 
assault covers a very wide range of sexual offences, some being relatively tnvi- 
while others may be very serious. Thus of two Rampton patients whe La 
both been charged with three cases of indecent assault, one had committed thre 
separate assaults on children, in each of which a child was seriously injure! 
They were really attempts at rape, the charges probably having been redu»: 
so that the patient could be dealt with summarily. The other patient had we 
so stimulated by an amorous scene at the cinema that he had touched the kn 
of three young ladies sitting on the row behind him, and he also was forzi 
guilty of three cases of indecent assault. The first patient was a menace ' 
society, the second was little more than unconventional, but on paper ti” 
appeared to be equally dangerous. 

The offences committed by the sexually delinquent males were as follo*: 
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Bestiality (2 cases). 


Bestiality is a rare offence and is gege always associated with Ee 
or dementia, although I have known intellectually normal persons of a crude 
type to be charged with this offence, usually when under the influence of drink. 
Typical of the ament who commits bestiality was a patient whom I saw on 
_ admission to Broadmoor, and who had been found insane on arraignment on 
a charge of attempted buggery with a cow. He was a clumsy, coarse-featured, 
feeble-minded man aged 37, with a mental age of 9 years, who worked as a 


labourer. He denied the offence with which he was charged and said he was. 


merely looking at the cow, but according to the police report the attempt was 
made in an open field in daylight without any effort at concealment, and was 
stopped by a police constable. After admission to Broadmoor the patient 
made several rather naive requests to be given work on the farm. Two of the 
Rampton patients in this series had a history of bestiality, one with a donkey 
and one with two cows, their mental ages being 6 and 8 years respectively. 
Most domestic and farmyard animals figure in the records of Broadmoor and 
Rampton, and I think a gross lack of aesthetic appreciation can be assumed in 
anyone who commits this curious offence, whether or not they are mentally 
defective. 


Attempted Rape and Carnal Knowledge. 


Four of the Rampton patients had been charged with attempted rape, 
and five with carnal knowledge. Two of the patients had attempted to rape 
elderly women, one of the victims being 73 years of age. The patient who 
committed this offence had also committed robbery with violence on his victim. 
He was a simple and apparently harmless, feeble-minded man with a mental 
age of 8 years. He was a serving soldier with a good army record, and at the 
time of the crime had been drinking heavily. The cases of carnal knowledge 
all concerned children, the youngest victim being a child of four years, except 
for one low-grade feeble-minded man who was charged with carnal knowledge 
of a female imbecile. Apparently the law assumes that a male mental defective 
can recognize a female oligophrenic, and a low-grade male patient who was 
seduced By a high-grade female would, in ES: be in danger of undergoing 
two years’ imprisonment. ` 


Indecent Assault. 


Thirty-two patients had been charged with this, the most common form of 
sexual offence. In six cases the victims were males, in 19 cases they were 
females, and in the remaining 7 cases the sex of the victims was not specified. 
As I have already said, the term indecent assault may mean anything from an 
attempted rape to what is little more than an obscene gesture. 


Indecent Exposure. 


There were r3 patients who had Se this offence, which is not 
uncommonly associated with mental defect. It is a common sexual offence, 
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and during a period of little more than a year at Brixton Prison I saw 65 cases 
out of a total of 221 sexual offenders, and of the 65 persons charged with thi 
offence, 9, or 14 per cent., were mentally defective. It is a most interesting 
condition from the psychiatric standpoint, for it may be associated with almo:t 
any form of mental abnormality. Occasionally it may be due to menta: 
defect alone, as in the case of a low-grade oligophrenic who masturbates in public. 
Such cases rarely come before the Court, but I did see one speechless idit 
who had been charged with this offence and remanded to prison for a medica: 
examination and report. Even when mental defect is present, there is al» 


a neurotic basis for the exhibitionism, and not uncommonly it can be tracei 


$ 


to an organic inferiority feeling. The feeble-minded Rampton patient 
who admitted to between 400 and 500 cases of indecent exposure was a 
fairly typical example of this. He was a weedy, undersized youth of uncomely 
appearance with a severe myopia who told me that all his advances towards 
females had met with rebuff or ridicule. By means of indecent exposure he 
could make sexual advances without fear of being laughed at, and eventually it 
became his sole means of sexual gratification. Another man whom I saw 
during a remand to prison, who was not a mental defective although he was 
of subnormal intelligence, had become completely hairless at the age of 20. 
He developed such a morbid fear of ridicule by the opposite sex on account of 
his baldness that he spent all his non-working hours in the basement kitcher 
of his house, where he could gaze at passing females without being seen by them. 
and from which he emerged at infrequent intervals in order to commit indecert 
exposure. This type of mental mechanism, with its various modifications, 1s £: 
my experience quite often associated with indecent exposure, which, like other 
forms of exhibitionism, may represent an over-compensatory reaction to 4 
strong feeling of inferiority. 

In the case of female oligophrenics, indecent exposure rarely presents am 
psychological subtleties and is usually a crude form of sexual invitation. Id» 
not think there is any specific legal offence of indecent exposure in the case of 
females, although such cases are occasionally received into prisons on a charge 
of indecent behaviour. Typical of the female exhibitionistic oligophrenic was 4 
pert little high-grade girl of 15 whom I saw in Holloway Prison, and who later 
graduated to Rampton. It was her custom to expose herself from some bushes 
on Hampstead Heath, and invite passing soldiers to join her for a fee of half-2- 
crown. She was a borderline mental defective, and I had a long, father 
talk with her and finally asked her if she realized how stupid she had bees. 
She replied, instantly, ‘‘Oh yes, doctor, I should have gone to Hyde Park. 
I should have made a lot more money there.”’ 

Also included in the sexual offences committed by the 54 male Rampur 
patients were five cases of buggery, two cases of gross indecency with males. 
and two cases of incest, in both cases with the sister. 

In the case of the 42 female patients with a history of sexual uncontre. 
prior to admission to a colony, their records usually consisted of ordinar 
promiscuity. Thirteen of them had had one or more illegitimate children. 
and twelve were known to have suffered from venereal disease. Two had : 
history of indecent exposure, both being high-grade feeble-minded patients 
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Only one patient had been charged with an offence of prostitution, and it would 
appear that mental defectives rarely achieve professional status as prostitutes. 
In the triennial period 1934-36, out of 1,102 offences committed by mental 
defectives, only four were offences of prostitution, and among the prostitutes 
I saw during a period of rather more than a year at Holloway Prison none 
_ appeared to me to be certifiably mentally defective, although some were of 
subnormal intelligence. I cannot say that I studied these patients carefully, 
however, partly through pressure of other work and partly from a certain 
diffidence at appearing to spend too much time with them. They were amiable 
_ people who could be relied upon to give one a friendly personal greeting if ever 
one saw them by chance in the West End, and one old lady, who had been 
superannuated to a post as flower-seller in Piccadilly, always had a very cheery 
salutation for any doctor from Holloway. 

The proportion of Rampton patients who showed noteworthy signs of sexual 
uncontrol within institutions did not greatly differ from the proportion who 
showed such signs before admission to a colony. Sevénty-one, or 35 per cent. 
of the male patients, and 30, or 37 per cent. of the female patients in this series 
showed such traits during colony segregation. This is what one would expect, 
for sexual impulses do not disappear when a patient enters a colony. But the 
patients who showed sexual uncontrol within institutions were not always, or 
usually, those who had committed sexual offences prior to admission. Of the 
65 male patients with a bad sexual history before admission to a colony, only 
24 showed noteworthy sexual tendencies within an institution, and of 42 
female patients who were sexually uncontrolled before receiving colony treat- 
ment, only 15 showed signs of sexual promiscuity during their training. While 
no great accuracy can be claimed for these figures, they at least illustrate 
how difficult it is to assess the progress made by patients with a history of 
sexual delinquency, for such patients show no greater tendency to promiscuity 
within a colony than do delinquent mental defectives with no such previous 
record. 

Of the 7r male Rampton patients of this series who showed noteworthy 
sexual uncontrol during colony training, 55 were predominantly homosexual, 
Ir were heterosexual, and 5 showed mixed trends. Of the 30 female 
patients who offended against sexual conventions in institutions, 5 were 
predominantly homosexual, 21 were heterosexual, and 4 showed mixed 
tendencies. These figures suggest that the segregated male delinquent mental 
defective is predominantly homosexual, while the segregated female patient 
remains predominantly heterosexual, but I do not think that any reliance 
can be placed upon them because so much depends upon the question of oppor- 
tunity. The majority of the male patients at Rampton see little of the female 
patients except at dances and other supervised social functions, whereas the 
female patients frequently see small selected groups of male patients who do 
the rough gardening and heavy work in the grounds, and they also see the 
male employees of the institution. If the experiment of sending female patients 
to work in the gardens of the male side of Rampton were to be tried, I have 
no doubt that there would be some increase of heterosexual manifestations and, 
very possibly, a decrease of homosexual tendencies among the male patients. 
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There is also the difference of conventions in the sexes. Minor displavs of 
affection. among female patients are so common that they are not regarded 
as unusual, and afford a harmless outlet for emotional tension, whereas similar 
manifestations among male patients would rightly be regarded with grea 
suspicion. It would appear that whenéver the sexes are segregated ther 
tends to be a temporary deviation towards homosexuality, although the 
cruder manifestations of this are more common in the male. A high 
grade male patient at Rampton once remarked that if a bench d 
bishops were stranded on a desert isle they would begin to show homosexua! 
tendencies. While not accepting any implications of this remark, there is 4 
grain of truth in it if confined to the psychological sphere. Unless there s 
evidence of sexual inversion before admission, homosexual misconduct witht: 
- an institution should, I think, be regarded simply as evidence of sexual uncontre! 
rather than of sexual deviation, for it is unlikely to persist when heterosexn: 
objects of affection are available. There is, however, a danger to be guarde 
against. Under colony conditions it is very easy for those in charge to appex 
to be more tolerant of homosexual misconduct than of heterosexual mi~ 


behaviour among patients, simply because the immediate practical cons- 


quences of the former may be less serious from an administrative standpoint 
As patients undergoing training tend to adopt the moral code of their colony 
it is essential that this code should be the same as that of the outside wor: 
into which they will be sent if their training is successful. It is better to tak: 
the risk of a heterosexual mishap than to risk inculcating a system of sexta 
morality that is at variance with the ethical code of present-day society. 


THE ACQUISITIVE MENTAL DEFECTIVE. 


I propose to say very little about acquisitive delinquency in mental defa- 
tives because, although the majority of offences committed by olgophrenics are ¢! 
this kind, they are of relatively little social importance. Not only is the numb: 
of acquisitive offences committed by mental defectives trivial in compans: 
with the great mass of acquisitive crime, but the thefts committed by oligopheu* 
tend to be much less serious than those committed by more astute crimina:. 
There are, of course, exceptions to this rule, and some high-grade oligophrenics c 
be very clever thieves, but in general the acquisitive achievements of delinyue=: 
mental defectives make a poor show in comparison with the records of qure 
humble members of the prison population. The highest number of know 
convictions among the male Rampton patients,of this series was 13—a med 
record for a professional thief. Only one patient was a moderately success: 
forger, a crime which, with false pretences and fraudulent conversion, ma‘ © 
regarded as the hall-mark of the high-class criminal. I am sure that the inmite 
of Dartmoor would despise the acquisitive efforts of the patients at Ramp" 
although they would be less critical of their records of violence and mizi 
admire their sexual prowess. Therefore, perhaps because I have subconscious‘ 
accepted Dartmoor standards, I am inclined to treat the acquisitive offen 
of mental defectives in a rather perfunctory manner. 

In general I think we can say that the motives for the acquisitive condi! 
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disorders of mental defectives are of a negative rather than of a positive kind, 
and are usually related in some way to their inability to compete with their 
normal fellows. Feelings of inferiority may play a part in the development of 
acquisitive habits, and I think that not a few high-grade patients commence 
stealing in childhood in order to buy popularity and increase their esteem 
among their more intelligent playmates and schoolltellows. In institutions 
delinquent mental defectives do not appear to me to possess anything like the 
active predatory tendencies that are shown by professional criminals in prison. 
I was at Dartmoor Prison when a modest scheme of payments to convicts 
was introduced, and it was very interesting to observe how, despite all possible 
official controls and restrictions on free enterprise except income tax, a capitalist 
order of society firmly based on the tobacco standard arose within a tew weeks, 
and this in a community by no means free from communist influence. Pro- 
fiteers arose almost overnight, moneylenders soon had many dupes in their 
clutches, and there were ugly signs of gang warfare. Although some of the 
Rampton patients pilfered and would take advantage of lower-grade patients 
if they got the chance, their acquisitiveness was of a different order from the 
greed and avarice shown by many of the more intelligent criminals in prison. 


CONCLUSION. 


In this paper I have confined myself to the three chief types ot serious 
delinquency shown by adult mental defectives, namely acquisitive offences, 
sexual uncontrol and aggressive or violent conduct. I have largely ignored 
the part played by chronic encephalitis, epilepsy and organic disease in general 
in the aetiology of such delinquency, not because they are unimportant, but 
because they have been fully described elsewhere, and because these conditions 
were present in an unduly small number of cases in this series. In general, 
however, I believe that faulty conditioning by a bad psychological, social and 
domestic environment is a major cause of the development of anti-social 
reactions in mentally defective persons, and that in treating such cases we must 
have regard to the strong feelings of frustration and of inferiority which are 
often the key-notes to the psychology of the high-grade delinquent mental 
defective. 

Acquisitive delinquency in mental defectives is of minor social importance, 
because the number of such offences committed by oligophrenics is very small com- 
pared with the total volume of acquisitive crime committed by other persons, 
and also because the predatory offences of mental defectives are usually of a 
minor kind. Sexual delinquency in male mental defectives is a much bigger 
social problem because the delinquent oligophrenic is not only much more likely 
to commit sexual offences than are other delinquents, but he is also liable to com- 
mit the graver types of sexual crime. The only answer to this problem, so far as 
I know, is by way of early ascertainment and prolonged colony training. Early 
ascertainment is important, because if not given proper care and training the 
Sexually delinquent oligophrenic will almost certainly repeat his offence, and in a 
borderline case of mental defect I think that a history of a serious sex crime is 
sufficient additional evidence to justify certification under the Mental Deficiency 
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Acts. A senior colleague of many years’ experience in the Prison Medical 
Service told me that whenever he had ignored this rule he had had cause to 
regret it. I do not think that measures such as sterilization or castration of 
sexually delinquent oligophrenics are justifiable because, apart from ethical con- 
siderations, they are two-edged weapons. These operations do not necessanly 
cause a decrease in sexual potency or desire, and there is some evidence that 
vasectomy may be followed by an increase of sexual activity. It must also 
be remembered that sexual potency may play no part in the gravest sexual 
crimes, such as sadistic murders and assaults, and sadistic urges are latent in 
not a few mental defectives. In the case of females, sterilization would affect 
only their reproductive functions, and might conceivably lead to an increase in 
their promiscuity and potentiality for spreading disease. 

The fact that a considerable proportion of high-grade oligophrenics first show 
aggressive or violent reactions during colony training should lead to a little 
heart-searching on our part. We need not be unduly despondent or shame-faced, 
because such reactions may occur whenever and wherever human beings are 
compulsorily segregated, and we are dealing with very unstable material, but 
as psychiatrists we should like to feel that our hospitals had a better record 
than the various institutions under the control of the Home Office. I think 
the proportion of high-grade oligophrenics who develop aggressive reactions 
during colony training is higher than it need be for two main reasons. First, some 
of the small mental deficiency institutions are quite unsuitable for high-grade 
patients, and my impression when I worked in a State institution was that these 
small institutions contributed more than their proportionate quota of violen: 
or dangerous patients. More than any other type of mental defective, the high- 
grade patient requires to be trained in a well-equipped colony with adequate 
facilities for occupational therapy, recreation and social training. In the past 
the distribution of patients to institutions largely depended upon Loca: 
Authority boundaries and considerations of ownership, and any scientific 
approach to the problem was wellnigh impossible. In the future, with proper 
organization, there will be no need for a few high-grade patients to lead a 
frustrated existence in unsuitable surroundings. Secondly, the high-grade 
delinquent mental defective often suffers from long delay in ascertainment and 
receiving proper treatment. Too often colony training is regarded as the last 
resort for these patients, whereas their need for early treatment is more urgent 
than in the case of many lower-grade patients. Under the Education Acts 
the assessment of mental deficiency under the age of 16 years appears to me 
to be becoming almost entirely dependent upon psychometry, with little regard 
to broader psychiatric considerations, which must give way to the almightv 
I.Q. I think there is a real need for psychiatrists with wide experience of the 
treatment of mental deficiency to have a bigger say in deciding when colony 
training is necessary for high-grade patients showing the first signs of social 
inadaptability or rebellion. I know of no real evidence that high-grade patients 
who have been stabilized by colony training are less capable of leading a norma! 
life in society, or are less fitted for parenthood, than the many docik 
subnormals who, because of their docility and lack of sufficient initiative ever 
to rebel, are not officially regarded as mentally defective. The aim shoul 
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surely be to fit these high-grade patients for ordinary social life by the time 
they become adult, and in the case of female patients the time factor is of great 
importance. At present they often arrive at the colony too late, with a long 
record of social inadaptability and uncontrolled conduct, so that years of 
training are necessary to counteract fully developed antisocial habits. If they 
could receive colony training when they first show signs of delinquency and 
anti-social conduct, often during puberty and early adolescence, I think our 
results would be better, and there would be fewer frustrated social rebels in our 
colonies. l 
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EDUCATIONAL TYPES OF MENTALLY DEFECTIVE CHILDREN. 
_By L. T. Huar, M.A., M.B., D.P.M., 


Physician Superintendent, The Fountain Hospital, London. 


In 1872 Wm. Ireland, of Scotland, attempted a classification of mental 
deficiency based on pathological conditions. His twelve groups were : Genetous, 
Microcephalic, Hydrocephalic, Eclampsic, Epileptic, Paralytic, Traumatic, 
Inflammatory, Sclerotic, Syphilitic, Cretinous and Deprivative. 

To-day Tredgold uses the same terminology for the clinical varieties, but 
groups these, as regards pathogenesis, into primary and secondary. The 
primary group, he estimates, includes four-fifths of all defectives, of which 
72 per cent. were diagnosed as simple mental defect, 5 per cent. as mongols, and 
2 per cent. as other rare varieties. This germinal group of imperfect neuronic 
development is attributed to germ abnormality. 

The secondary group of arrested neuronic development is subdivided by 
Tredgold into the traumatic, infective, degenerative and deprivative classes, 
and in total covers about one-fifth of all cases. This classification has become 
the standard one, having held the field during the 40 years from the first edition 
of his book in 1908. 

. Although this type of classification is helpful as regards the aetiology of 
mental defect and is necessary for the study of the incidence of defect in the 
community, it has some limitations. It tends to prejudge the cause in the 
"sample type ” of mental defect and to make it seem that all cases that have 
no obvious clinical lesion are germinal in origin, when in fact extremely little is 
known as to the ultimate cause of the defect. Penrose (1933) in a series of 
500 cases found that over 6o per cent. were unclassifiable either as primary 
or as secondary oligophrenics because the effects of environment and heredity 
were so very difficult to extricate from one another. He preferred to say that 
gI per cent. of his cases were due in some measure to heredity, and zt per cent. 
were due in some measure to environment. Recent research has shown the 
interaction between environment and genetic factors, and both ‘‘ causes” 
are necessary in many cases for a tendency to become overt. 

E. O. Lewis (1933), by introducing the term ‘‘sub-cultural’’ provided 
a valuable corrective to the then prevailing and too rigid view that all ‘‘ simple ` 
defectives were of defective stock and that by implication normal person: 
were of normal genetic stock. He emphasized that there is a wide range t 
all human attributes and that there is no sharp division between the normal 
and the abnormal. By thus leaving open the question of the cause of the 


* Read at a Mecting of the Mental Deficiency Section of the R.M-P.A., held on 24 
February, 1949. 
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oligophrenia, research into the environmental as well as the genetic factors is 
encouraged. 

The classifications so far considered while dealing with the causes, whether 
known or alleged, of mental defect tell us nothing about its effects. The degree 
of defect varies widely in all the types whether primary or secondary, and there 
is as much or as little correlation between these different clinical types and the 
mentality of individual defectives as there is between the causes of railway 
accidents and the resulting casualties. 

Some quantitative assessment of mentality was essential to deal with 
individual cases of mental defect. Idiots and imbeciles were early recognized 
as distinct types of serious mental defect, but it was not until the Elementary 
Education (Defective and Epileptic Children) Act of 1899 that the feebleminded 
group was defined and provided with education in special schools and classes. 

Binet and Simon, by their great study in 1905 of normal and feebleminded 
children, emphasized the need for a scientific assessment of the degree of limi- 
tation of intelligence in each case if suitable educational facilities were to be 
provided. They introduced their tests for this purpose, but, with the many 
modifications these have received on all sides, distortions and misconceptions 
have crept in which have obscured their author’s original aims. 

Binet stressed that there were two types of mentally defective children— 
the feebleminded and the ill-balanced, and that the examination of the physician 
must be reinforced by that of the psychologist. As the dominant features in 
the lives of defectives are the senses, concrete perception and motor ability 
(we might add—as in all children) so in their education the workshop ought to 
become a more important place of instruction than the classroom. Again, 
Binet says, ‘‘ every class, every school for defectives, ought to aim at rendering 
the pupils socially useful. ‘It is not a question of enriching their minds, but of 
giving them the means of working for their living.” : 

In the previous century the pioneers of education for defectives had 
started with high hopes of success with imbeciles and even idiots. Itard’s 
attempted education in Paris of the savage caught in the woods of Aveyron in 
1798 laid a firm foundation for the training of idiots and imbeciles, although he 
overrated the mental capacity of his original pupil. Séguin opened a school 
in Paris in 1841 and later took over Bicétre for the purpose. Andrew Reed 
provided at Highgate the first English idiot asylum, which later developed into 
the Eastern Counties and Earlswood Institutions. 

As a result of the work of Binet and Simon it was possible to select with 
greater precision the children suitable for special education. The lowest 
grades were still given elementary training up to their capacity, but it came 
to be realized that patience and perseverance would never make anidiot educable 
in the ordinary sense. Efforts were then concentrated on the higher grades, 
and the curriculum adjusted for each mental age group, instead of being a 
diluted version of the normal school curriculum. 

- At the same time greater attention was given to the separation of physical 
defectives from the mental. One of the unsatisfactory results of the clinica] 
classifications mentioned at the beginning of this paper is that mental deficiency 
tends to be presented in physical guise and children with crippling lesions, 
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epilepsy, blindness and deafness are diagnosed as mental rather than primarily 
physical defectives. Too often to-day do such children regress in the unsuitable 
environment of a mental deficiency institution, instead of benefitting from the 
appropriate school for the deaf, the crippled, etc. If due allowance is made 
for the physical incapacity, certification as mental defectives can be avoided 
in many such cases. 

Reviewing the education of defectives as it is to-day it would seem that in 
the forty years which have elapsed since Binet and Simon stated their case 
some of the principles on which they put such emphasis have been forgotten. 
For example, a number of M.D. institutions still have no psychologist on the 
staff. Some occupation centres and special schools have become an end in 
themselves, a place where defectives adjust to being defectives, turning their 
backs on the ordinary world. When they leave the school at 16 the institution 
for defectives seems their appropriate refuge, and after decades of further 
institutionalization any hope of adjustment to normal life may seem remote. 
Nevertheless, it is surprising how many of these defectives can adjust to com- 
munity life if given suitable training and supervision. To achieve Binet’s 
aim of rendering the pupils socially useful, schools and institutions must preserve 
as much contact with normal life as is possible, and no child should drop lower 
down the scale than is essential for his maximum development. Occupation 
centres should therefore be training centres and as such should be included in 
the educational system. i 

Administrative expediency must not determine the child’s fate. A shortage 
of places in a school for the deaf must not sway the diagnosis to ‘‘ probably 
mentally defective.” Fhe level of ineducability will tend to fluctuate with the 
number of places available in schools for the E.S.N. The number of children 
who would benefit from attendance at occupation centres must be assessed on 
first principles and not in relation to the number of centres actually opened. 
If sufficient occupation centres were available, some children at present in 
institutions could return home and attend daily for training while remaining 
in contact with the community. Nor must the use to an understaffed insti- 
tution of a defective’s working capacity be considered when suitability for 
licence is the question to be decided. It is easy to be pessimistic and take the 
view that defectives will probably fail in the community and therefore it will 
save all concerned worry and bother if they stay where they are. If there is 
a reasonable doubt, it should be in favour of the defective. Contact with the 
community may help to develop a greater degree of normality, but segregation 
with defectives can only confirm the deficiency. 

Dull and backward children should, therefore, be given every opportunity 
to adjust to a normal community and not be regarded as E.S.N. A satisfactory 
adjustment can be made in spite of a considerable degree of illiteracy, inability 
to calculate and other scholastic defects, provided that emotionally the child is 
stable and made to feel one with the community. The more the individual 
feels cut off from the community, the more likely 1s he to resort to antisocial 
behaviour. Classification as E.S.N. and relegation to a special school is a step 
which must not be taken lightly. Many border-line defectives considered for 
E.S.N. schools have emotional problems which are the cause of, or matenallv 
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contribute to, their lack of progress at an ordinary school. Unless these are 
dealt with on child guidance lines before the diagnosis of educational subnor- 
mality is made the child will have an even greater difficulty in adjusting to 
the unnatural environment of the special school. 

Special schools, properly run and in close contact with normal schools, 
ire an essential feature of the educational system, but it must not be overlooked 
that the public have yet to be educated to appreciate their true function. 
Thoughtless comments and foolish jokes about going to the ‘‘silly” school have 
a most undesirable effect on the higher grade and more sensitive children 
attending such schools. | 

It must be realized that the range of ages and mental capacity in an E.S.N. 
school is considerable, and the limited number of classes available means that 
there is a wider scatter of mental ages in each group than is usually found in 
the normal class where chronological age correlates closely with mental age. 

The important point is that a child who is emotionally disturbed and unable 
to benefit from an ordinary school may be either a child whose average intelli- 
gence is masked by emotional factors, usually arising in the home situation, 
or a child whose subnormal mental capacity makes the school situation too 
dificult for him and his emotional disturbance is secondary to his mental 
deficiency. 

The first child, if labelled E.S.N., will feel acutely his degradation in the 
literalsense. Hisemotional problems, far from being solved, will be intensified 
by his segregation in a special school. He will then either use his relatively 
brighter intelligence to become more difficult and mischievous or if he is the 
introverted type he will nurse his grievance, resort to phantasy and appear 
incapable of performing many of the tests designed to estimate minor degrees 
of mental defect, and the diagnosis of mental deficiency will appear to be 
confirmed. 

In other words, this child may adopt some of the behaviour patterns of 
mental defectives and it is not surprising 1f, having been diagnosed as E.S.N. 
(that is, mentally defective) and placed in a special environment, his subsequent 
behaviour. and appearance become more and more defective. For it must be 
remembered that in a special school he is cut off from contact with his normal 
fellows, he is given less stimulating images and concepts than his actual mental 
capacity requires for full development and his whole way of life is abnormal. 

The second child, that is the one whose emotional disturbance was secon- 
dary to his inability to cope with the normal school environment, will, on the 
other hand tend to improve in a special school. This child will feel a sense of 
relief in the simpler environment, he will no longer be a pigmy among giants, 
but will find that he is mentally as tall as his fellows. He will find outlets 
for his frustrations, gain a sense of achievement in the simpler tasks and skills, 
and as a result have a good chance of learning to live within his capacity in 
the community. 

Although the diagnosis between these two types is difficult it must be made 
if we are to reduce the number of misfits in the school system. The defective 
whose social adjustment is good and whose mental defect is slight should stay 
within the normal school. The emotionally disturbed child who appears 
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unable to benefit from normal school must be helped by the child guidance 
clinic to make a proper adjustment so that he can benefit, while the defective 
child whose emotional maladjustment is secondary must be liberated from ti: 
frustrating atmosphere of a school which is beyond his powers. _ 

One of the practical difficulties in the proper classification and segregatinn 
of the E.S.N. is the gross shortage of suitable schools, teachers and equipmen: 
resulting in part from the disorganization of the war period. Evacuaticn 
closed down many special schools, and it has not yet been possible for Irs! 
authorities to provide the number of places that are required. One effect A 
this is that the LO expected of children in special schools has tended to nsx. 
It is obvious that if a particular school has too many children on its books the 
less bright will be excluded, as the teachers want to show "results" Mam 
people judge the results of special education by the orderliness of the class 
and the quality of the fancy handwork exhibited, but the individual chil: 
and his capacity to think and to act in a socially-adjusted way in the community 
is the only criterion of the success of the special education provided. 

The child’s development must be seen in perspective. His behaviour 
to-day may satisfy the teacher and he may, as a result of the static curriculu: 
in the school, be stabilized or rather arrested at that stage. The true estimate 
of his progress is whether or not his general development is towards the ultimate 
goal of adjustment to society, however limited and circumscribed that adjust- 
ment may be in a particular case. 

Binet reminds us of the special school where the children learnt to mak- 
artificial flowers. Some of the children when they grew up were able to obtair 
ordinary jobs in the community—but none of them earned their living by makin: 
artificial flowers. 

While most schools now adjust their occupational curriculum to practica 
tasks that the defective could continue in the community, too many schoo: 
adopt an over-protective and inhibiting attitude towards the children of zz, 
16. This results in a child leaving the special] school with possibly some know- 
ledge of a trade, but very little common sense or knowledge of the worl: 
Defectives are too often expected to be foolish and incapable of thought o 
reason, yet feeble-minded persons do develop their limited powers if given tir 
opportunity. Adjustment to society does not come by precept but only Ee 
experience and the special school child has limited opportunities and litt 
encouragement to obtain that experience. 

. Not only are the children with the lower range of feeble-minded Oz 
50-60 being excluded from Special School as ineducable, but brighter children 
who do not fit in and who disturb the even tenor of the special school, are a's: 
regarded as ineducable and sent down to the occupation centre. Some « 
these children are emotionally disturbed and need psychological adjustne:.’ 
rather than relegation to a group of imbeciles. It is these children who ar 
liable to become unstable defectives, moral defectives and psychopaths wte: 
they grow up. They will not benefit from the limited outlook and crampir: 
curriculum of an occupation centre which is even less designed for their spec: 
needs than an E.S.N. school. , 

One of the reasons that occupation centres and special schools tend to hav: 
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> pessimistic an attitude to their work and the possibilities in their pupils is 
at the staff more often hear of their failures than of their successes. A child 
ives the school at 16 and may go into the world and fail to adjust. This will 
nfirm the teachers in their view that children whose I.Q. is 50 to 70 cannot 
anage on their own. As a result the remaining pupils are treated with less 
‘¢nfidence in their abilities and an even more sheltered and immature environ- 
ent provided for them. If an adequate follow-up of cases were possible 
ore children might be found who had made a satisfactory adjustment and a 
ore progressive attitude might then be encouraged. A number of defectives 
ave special schools, and after a few years fail in the community and are certified 
id sent to adult institutions. They may spend ten or twenty years as insti- 
itionalized patients. If some of these are again tried in the community on 
cence it is sometimes surprising how well they can adjust. It is well known 
aat young adult defectives are a difficult problem and that a slow maturation 
yay account for their subsequent adjustment, but it is also possible that 
he training at the special school was at fault, and the transition from school 
o normal employment was too sudden and unprepared for. Facilities for 
reater supervision on leaving school are essential if the school is to make a 
roper contribution to the solution of this difficult problem. 

A now well-known anomaly in the Education Act, 1944, was the exclusion 
rom school of any child reported under Section 57 (3) as having been found 
ncapable of education at school. This meant that if a child had been excluded 
‘rom a special school because it appeared ineducable (presumably imbecile) or 
oecause it was inexpedient to educate him in association with other children 
(presumably emotionally disturbed) then whatever his subsequent progress 
he could not be returned to the school system but must remain in an occupation 
centre, if any was available, or at home or in an institution. As mentioned 
above, many children are emotionally disturbed and their deficiency is difficult 
to diagnose and assess properly. These children often improve considerably 
if their environment is altered and a maturation will often occur as they get 
older. However correct their original exclusion from school may have been, 
their permanent ineducability cannot be foretold with certainty and th: ir 
case must be reviewed from time to time. ` 

Fortunately for such children the efforts made on their behalf have now 
borne fruit in the Education Act, 1948, which removes this anomaly and allows 
their return to special school, or normal school, where suitable. 

It should be noted that this recent enactment amends the statutory defini- 
tion of feeble-minded persons given in section 1 of the M.D. Act. This no longer 
reads ‘‘ or in the case of children that they appear to be permanently incapable 
by reason of such defectiveness of EES proper benefit from the instruction 
in ordinary schools.” 

The new definition states: "or in the case of children involves disability of 
mind of such a nature and extent as to make them fo: the purposes of Section 57 - 
of the Education Act, 1944, incapable of receiving education at school" 

The Act further amends the list of defectives subject to be dealt with to 
read (in Section 2) ‘‘ who is for the time being the subject of a report under the 
enactments relating to Education that he has been found incapable of receiving 
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education at school or that by reason of a disability of mind he may requir 
supervision after leaving school" 

When there is so much to be done, it is encouraging to find that at leas 
some anomalies can be remedied and improvements made for the beneñt d 
mental defectives. We who work in the mental health service are the one 
who come up against its problems and it is we who should press for improve- 
ments. Complacency is the enemy of progress. Although there is oi 
that is good in our mental deficiency services we cannot afford the illusie 
that all is well. Forty years ago Binet and Simon stated the aims of speca 
education and indicated the method. Too much attention has perhaps bee 
focussed on their tests, and too little on their objectives. Social condition 
have changed greatly in the last half-century and it should now be possible te 
carry a greater proportion of defectives in the community than ever befor. 
If our conception of the interrelation of defectives and the community is stats 
and we remember only the lessons of past failures, we shall miss present opt 
tunities. 

I quote in conclusion the penultimate sentence from Binet’s book: “\W: 
shall grope, we shall make attempts, certainly we shall commit mistakes, wh: 
will not matter very much if only we have the mind to recognize them and tk 
courage to put them right.” 
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IMPRESSIONS OF SCANDINAVIAN PSYCHIATRY. 


By A. Harris, M.A., M.D., D.P.M., 
Assistant Physician, Bethlem Royal Hospital and the Maudsley Hospital. 


The Hospital System.—In all three Scandinavian countries there are two 
main types of hospital catering for psychiatric patients, the mental hospital 
proper resembling closely in its style and function the institutions of that name 
to which we are accustomed in Great Britain and the psychiatric clinic, a 
department of a general hospital. All three countries also have institutions 
for the mentally defective, Denmark and Sweden ones for criminal ‘psycho- 
paths and Sweden ones for the treatment of alcoholic addiction. ` ` 

In all three countries there are two separate hospital systems, those run 
by the State and open to all the population, and those run by the large towns 
and open only to the citizens of the town in question, also in some cases to 
outsiders on payment of greatly increased fees. A fee is payable by those 
patients who can afford it, usually a very modest one of the order of one or 
two pounds a week. For example, in one University clinic patients are charged 
Kr.3 a day (about 4s. 6d.), whereas the actual cost is 30 Swedish kroner (about 
£2). In Sweden especially there is a complete consensus of opinion that the ° 
municipal hospitals are superior to the State hospitals, and the cities of Stock- 
holm, Gothenburg and Malmo are justly very proud of their services. The 
teaching hospitals are departments of the Universities and independent. 
It is usual in Sweden for the University clinics to have private wards in which 
higher fees are payable and better amenities provided. 

The Psychtatric Clinics fall into two categories, those which take only quiet, 
well-conducted patients, mostly of the type which here would be labelled 
“ neurotic,” and those which in addition take all psychiatric emergencies 
and a wide variety of disturbed psychotic patients, later to be transferred to 
the mental hospitals, so fulfilling the function discharged by the observation 
wards in the large English towns. The Swedish ones and the University 
Psychiatric Clinic in Oslo fall into the first class, and the Danish ones and the 
municipal psychiatric clinic in the Ullevard Hospital, Oslo, fall into the second. 
The general hospitals consist mainly of series of separate blocks housing the 
different specialties spread out in attractive grounds, the psychiatric clinic 
being housed in one of these blocks. An exception is the great Southern 
Hospital of Stockholm, where all the departments are under one roof and a 
part of one floor accommodates the psychiatric clinic. Dr. Wohlfahrt finds 
this latter arrangement very convenient and is convinced that it has more 
advantages than disadvantages. Occasionally one finds the psychiatric 
building some little distance from the main hospital as in Uppsala and the Oslo 
University Clinic, usually due to difficulties of siting. They vary in size from 
about go to 200 beds and excellent modern well-designed buildings seem to be 
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the rule. Large dormitories are exceptional and there is a plentiful supply 
of single, two-bedded and four-bedded rooms. Dayroom accommodation is 
scanty in some hospitals, but good in the majority. The staffing is generous, 
on the lines of one nurse to 14 to 2 beds, and one doctor to 10 to 20 beds. The 
structure of the medical staff is hierarchical, with a director at the top. The 
university clinics in the teaching hospitals are on the whole well supplied 
with nursing staff, but the others suffer from chronic shortage, necessitating in 
many cases closure of beds. 

They practically all have waiting lists, and it is not uncommon for the less 
urgent types of case to wait several months for a bed. They enjoy all the 
diagnostic facilities of the well-equipped general hospitals, of which they form 
a part, and all the clinics which I visited possessed their own electroencephalo 
graphic machine. Research is carried on at many of them, from the stnctiy 
practical clinical trial of new compounds in the treatment of barbiturate 
poisoning undertaken at Bispebjerg to the elaborate biochemistry of Uppsala. 

All run out-patient clinics and some of the hospitals which do not provide 
an ‘‘ observation ward ` type of service nevertheless see cases of acute psychosis 
as out-patients, and arrange their admission to the appropriate hospital. Most 
have one or two social workers attached to their staff and some undertake 
extensive arrangements for after-care. In Gothenburg, for example, convale- 
cent homes and the boarding-out of patients on local farms are organize 
from the psychiatric clinic and not the mental hospital. Social workers ar 
available in reasonable, but not sufficient, numbers, although there is m 
special post-graduate course in psychiatry for them as yet. Clinical psyche 
logists exist only in Denmark. In Sweden it is quite common for nursing 
personnel to be trained to give intelligence tests. Most of the child psychiatn 
falls within the province of these clinics, but it made a late start in Scandinavia 
and is nowhere as highly developed as in this country. In Copenhagen large 
children’s out-patient departments and 20-bedded in-patient department: 
exist at the University Psychiatric Clinic and at Bispebjerg; Uppsala has 
similar facilities, the only ones in Sweden. 

The approach in these hospitals is predominantly a somatic one, with 
emphasis on constitution and physical factors, such as intercurrent infection. 
The concepts of Kretschmer and Sjobring vie with each other for populanty 
and theories of psychopathology and the more dynamic aspects attract les 
attention. Physical treatments, E.C.T., modified insulin, prolonged narcos 
with sodium amytal and other barbiturates, vitamin B administration, pvnfer 
for incipient schizophrenia and the Danish antabuse or its Swedish equivalent, 
abstinyl, for alcoholic addiction are much used. There is much awarenes 
also in many quarters of the importance of social factors, and this is becom 
universal, but one discerns only here and there the tentative beginnings of the 
organization of the more elaborate forms of psychotherapy as we know them. 

The outstanding success of these clinics appears to lie in the integrati» 
which they have achieved between the psychiatric and general medical work. 
and it would now be unthinkable in these countries to plan a general hospita 
without a psychiatric department containing a substantial proportion of tt 
number of beds. 
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The Mental Hospitals—tThe general standard of those that I saw is high 
and compares very favourably with conditions in Great Britain. The best 
- Swedish mental hospitals are a sight for sore eyes, with modern well-laid out 
buildings, interiors on the furnishing and equipping of which much care and 
thought have obviously been expended, smart, pleasant, intelligent staff and 
an absence of the distressing sights, sounds and smells which only too often 
are found associated with the care of chronic deteriorated psychotic patients. 

Locked single rooms and mechanical restraints are dispensed with, and it is 
a matter of pride with the nursing staff to keep the quantity of sedative drugs 
administered down to the absolute minimum. 

~ In one male disturbed ward, for example, only one-sixth of the patients 
were on regular sedatives, many of them only phenobarbitone gr. 1 b.d., and 
emergency injections averaged only about one a fortnight. In another hospital 
sedatives are never given continuously for more than three days in succession. 
The patients show signs of receiving much skilled attention, and the more 
advanced stages of deterioration are rare. The cost is correspondingly high, 
in one of the best of these hospitals reaching £6 per patient per week, for example. 

In all these countries there is a fairly generous standard of staffing, rather 
more than one doctor per 100 patients in most hospitals, and one nurse, assis-. 
tant nurse, or male attendant between 2 and 3 patients. Shortage of nurses is 
a general difficulty and is met by dilution with assistants, and in some cases 
by closure of beds. In Sweden there is a shortage of doctors which prevents 
the filling of the establishment in some cases. The structure of the medical 
_ Staff is again hierarchical, with as a rule a chief doctor (Overlakere) in charge of 
each side (male and female) of the hospital, with a deputy and several assistants 
in the larger ones. None of the mental hospitals do out-patient work, which is 
invariably left to the psychiatric clinics. Large, active, well-staffed and 
_ equipped occupational therapy departments are the rule, the general practice 
being to employ attendants and artisans who have had a short period of 
training in the mental hospital. The range of activities undertaken is remark- 
able ; besides the more usual weavers, carpenters, brush makers, basket makers 
and gardeners, one finds blacksmiths and craftsmen in wrought iron. The 
Occupationa] Therapy Department at Gaustad, Oslo, was started in 1856 and 
employs 70 per cent. of the hospital patients. That in Lillehaug, near 
Gothenburg, concentrates on attractive articles, preferably with bright colours, 
it being Dr. Hakon Sjogren’s view that the making of pretty things has more 
therapeutic value than the making of useful ones, and the productions are used 
with great effect to decorate the wards. 

Formal training and professional qualifications ior occupational therapists 
do not exist in Sweden and Norway, and have only just been started in Denmark. 

The buildings and other material resources are best in Sweden, and Denmark 
and Norway are for obvious reasons far behind with their building and develop- 
ment programme. In Norway there is real austerity, but great improvements 
have been achieved in the old buildings since the war by such simple measures 
as dividing up large wards with partitions and putting in more windows. 
In Gaustad there are many good mural paintings which have been procured 
by offering a prize in open competition of {250 for the best, and giving the 
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impecunious young competitors free board and lodging while they worked. 
Che new Swedish mental hospitals are mostly built in blocks housing about 
80 patients each, with occasional smaller and some larger buildings. There is 
a 16-bedded villa for convalescent females in the Eastern Hospital, Malmo, 
but this type of construction is rather exceptional. The wards are light, 
spacious, comfortably furnished and well ventilated with good day-room 
accommodation and a fair number of single rooms. Care is often expended in 
the design of observation dormitories to make it possible for the night nurse 
to have her desk in an inconspicuous position in which the patients lying in 
. bed can hardly see her, yet she can see all the patients. The design of the 
female observation dormitory at Malmo is particularly successful in achieving 
this. In Lillehaug much of the painting and colour scheme is the work of 
‘the expert in decor of the Gothenburg Municipal Theatre. About 60 per cent. 
of the patients are voluntary. The accommodation is already inadequate and 
most hospitals are overworked and have waiting lists for the less urgent types 
of case. 

Treatment policy varies enormously from hospital to hospital, even those 
in the same town. In Dikemark, for example, great stress is laid on the 
elimination of focal sepsis and getting the patients into as perfect physical 
condition as possible, an otorhino-laryngologist-cum-dentist being employed 
full time, and no shock treatment is given. In Gaustad, on the other hand, 
insulin coma treatment, electric convulsion therapy with and without curare, 
and leucotomy are all in constant use, E.C.T. being regarded as a good sub- 
stitute for sedatives in excited cases. In Stockholm there is a move to appoint 
psychotherapists to the mental hospitals, but nothing has been decided on. 
Mechanical restraint in the shape of belts and gloves is used in many hospitals, 
and I have heard it vigorously defended in Copenhagen and compared 
favourably with our own system of seclusion, it being argued that the loss of 
contact with his fellows is far more harmful to the patient. Continuous baths 
are universally regarded with disfavour and felt to be a rather cruel form of 
restraint. There is, on the whole, very little enthusiasm for insulin coma 
treatment, which is carried on only on a small scale and is generally considered 
to be ineffective. 

Psychiatric Nursing.—In all three countries nurses proper undergo the 
standard three years’ training in general nursing first. They can then get an 
additional diploma in psychiatric nursing after a variable time in a psychiatric 
clinic or mental hospital, from four months in Sweden to twelve months in 
Norway. Only fully trained nurses are eligible to take charge of the wards. 
Large numbers of nursing assistants or attendants are employed, especially 
in the mental hospitals, but also to some extent in the psychiatric clinics 
They have three years’ training in a mental hospital and pass comparatively 
simple examinations. In Denmark and Sweden there is no provision whatever 
for training men as nurses, and apparently this has never been even con- 
templated, the men being doomed to a subordinate role professionally, although 
there appears to be a few posts of an administrative character to which thev 
can aspire. In Oslo there is an organization of a religious character which 
gives men a course of training lasting five to six years, and including social 
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work, after which they are recognized as qualified nurses, but only a few 
individuals take this course. It has now been decided in Norway, however, 
to throw open the ordinary three years’ general nursing training to men, 
and it is expected that male students will shortly be entering the hospitals. 
It is interesting to note that in Sweden the status of the nursing profession is 
high and the pay of individual nurses is good, a girl usually being able to count 
on getting the equivalent of about £500 per year soon after qualifying, yet the 
shortage is widespread, affecting the general hospitals in all their departments 
as well as the mental hospitals. The great modern Southern Hospital in Stock- 
- holm has wards closed because of lack of nursing staff. ) 

Institutes for Psychopaths and Criminals—In Denmark and Sweden 
psychiatry has penetrated much farther into the Courts of Justice and prison 
service than in this country. In Copenhagen the Ministry of Justice employ 
a full-time psychiatrist with the rank and pay of a director of a state hospital 
-= and furnish him with an observation unit in the prison and four assistants, 
these posts being much sought after as valuable experience by the aspirants 
in psychiatry. The prisoners are observed and examined for periods up to 
_ three weeks, and finally a report is prepared for the guidance of the Court, 
copies going to the judges and to prosecuting and defending counsel. 

The personalities of the prisoners are studied by psychological tests such as 
the Rorschach and the thematic. apperception, and by. such devices as finding 
out who they admire, and getting them to write an autobiography. The 
Court expects an answer to three questions : Is the prisoner insane or mentally 
defective ? What sort of personality has he ? What treatment is advisable ? 
It is estimated that one psychiatrist can deal with up to 8 cases a week. 
Psychiatrists are rarely called on to appear in court, only about two or three 
times a year. There is a similar organization in Stockholm with a 75-bedded 
unit in. Langholmen Prison headed by the professor of forensic psychiatry. 
All those accused of the most serious crimes, such as murder and arson, have 
to be psychiatrically examined, as do recidivists, but in other cases, whether 
they are examined or not is left to the discretion of the court. The reports 
are extremely lengthy and aim at presenting and marshalling all the facts 
to the court. They include the history as related by the prisoner, the history 
as compiled by the psychiatrist, the results of social enquiry, and a full descrip- 
tion of the prisoners’ physical and mental state. The courts follow the advice 
given in go per cent. of cases. Professor Rylander attributes this satisfactory 
result to the length and detailed nature of the reports which enable the reasons 
for the recommendations to be clearly understood. | 

In Sweden psychopaths may be adjudged socially irresponsible by the court 
and committed to special institutions in much the same way as a psychotic is 
committed to a mental hospital. In Denmark the procedure is somewhat ` 
different. For a person to be admitted to the celebrated Psychopathic Insti- 
tution at Herstedvester with an indeterminate sentence it is necessary for him 
to be found guilty of a crime and for the court to have a certificate from a 
doctor that he is unlikely to be favourably influenced by ordinary punishment. 
This institution under the direction of Dr. Sturup has a definite therapeutic 
attitude, it being the aim to develop ties of friendship and affection between 
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the inmates and doctors and other staff. Thus Dr. Sturup finds it important 
to seize the moment when a man is facing a crisis, in difficulties, and in need 
of help to offer support and help and explain how the faulty attitude of mind 
and behaviour of the inmate have brought about the painful situation. There 
is a total staff of 130 for 200 inmates, and attendants are expected to get to 
know well the men in their charge. The friendly feeling that the inmates 
have for the attendants is evidenced by the fact that it is possible to send smal: 
parties out into the town for the day in the care of one attendant and that it i: 
practically unknown for men to give the attendant the slip in these circum- 
stances. Juvenile courts do not exist in Denmark and Sweden, as juvenile 
delinquents are dealt with by committees of an organization known as Children's 
Welfare which has the power to dispose of children whom they find to be living 
in unsatisfactory circumstances in such a manner as they think fit. 

The Teaching of Psychtatry.—As previously stated, the hospitals attached t: 
all medical schools contain a large psychiatric clinic, almost invariably in the 
care of a professor of psychiatry who has complete authority over the clinical 
work and teaching. The undergraduates receive in the neighbourhood of 
40 hours’ instruction in psychiatry. Many teachers regard this as insufficient. 
and are pressing for a more extended course. Formal post-graduate teaching 
hardly exists, but aspirants to specialist status in psychiatry can get experience 
by holding junior posts in psychiatric clinics, mental hospitals, prison clinic: 
and the like. In Denmark there is a definite scale of minimum experience oi 
this type necessary for applicants for senior posts, in which junior posts ir 
mental deficiency colonies play no part, even with regard to senior posts ir 
mental deficiency colonies. | 


Genetical Studies, Social Surveys and Records. 


In these matters in many respects the Scandinavian countries lead the 
world. Conditions are particularly favourable for genetical studies and social 
surveys, as population movements are small and there are many isolate, 
closely knit communities on islands and in remote valleys. The Institute a 
Genetics under Professor Tage Kemp in Copenhagen keeps a card index of al! 
the hospital patients in Denmark and produces a constant stream of mon» 
graphs on the familial incidence of various diseases. Professor Torsten Sjögren. 
of the Psychiatric Clinic at the Caroline Institute, Stockholm, has producet 
celebrated monographs in this field and undertaken work of the most pains- 
taking and extensive character. Norway’s achievements are perhaps net 
quite so great, but they have maintained since 1916 a system of card indexing 
of mental patients and of collection of mental health statistics which is supencr 
‘to ours of the present day. | 


Laws Relating to Insanity and the Treatment of Mental Iliness. 


The system which is most novel and interesting to English eyes is the 
. Danish. This is based on an eleven-vear-old act which is very simple and confer 
considerable power on the doctor. Any doctor may issue a certificate which 
will authorize the relatives to remove a patient to a mental hospital, and the 


| 
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chief doctor of the mental hospital may refuse his discharge if he feels that it is 
prejudicial to his recovery, even though he entered the hospital voluntarily. 
The safeguards are the appointment of a guardian to look after the patients’ 
interests, and the right of appeal to the Ministry of Justice against a refusal of 
discharge. 

Both public and profession appear to be well satisfied with the working of 
this law. 

Alcoholic addiction is a great problem in Scandinavia, and special insti- 
tutions to which addicts can be committed have been set up in Sweden, where 
there is a lay body entrusted with the task of investigating charges of social 
irresponsibility due to alcoholism and of authorizing admissions to and release 
from these institutions. The organization is evolving rapidly and has obviously 
not reached its final form. 

This brief account is necessarily superficial since it is based on only a fort- 
night’s experience of Scandinavian institutions, that gained during the R.M.P.A. 
Study Tour plus a day spent in Gothenburg. Perhaps it may indicate to 
English-speaking psychiatrists where they can obtain help in the problems in 
which they are interested. I hope that my Danish, Swedish and Norwegian 
friends will forgive any inaccuracies, and that these are of not too glaring a 
nature. 
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DYNAMIC FACTORS IN APHASIA. 


By R. Kern, M.D.Prague, 
Bristol Mental Hospitals. 


[Received 24 May, 1949.] 


THE close relation of aphasia to lesions of particular brain areas mav be 
responsible for the fact that factors other than lingual in their effects upon 
aphasic reactions have long been neglected. Pierre Marie (1906) came to the 
conclusion that in true aphasia the defect in language is regularly accompanied 
by a general intellectual defect. This opinion found little recognition ` his 
statement was too general, and was not found to be in agreement with clinical 
experience. Head (1926) made a more elaborate attempt to break with the 
traditional ideas when he introduced the conception of symbolic expression 
and formulation, and viewed the clinical pictures of aphasia which came under 
his observation from a more general angle. Goldstein (1924, 1926), in applving 
the Gestalt conception to aphasic disorders, brought the brain function as a 
whole into the picture. He found the basis of aphasic disorders in the inability 
of figure-background formation and categorical behaviour. Such extra- 
lingual factors have consequently been considered in the analysis of particular 
cases by several authors (Woerkom, 1925, 1931), Bowman and Gruenbaum 
(1925), Klein (1929, 193I, 1932). Demonstrated on two aphasic patients, 
they are also the subject of this paper. 


Thé first patient, an efficient district nurse, single, aged 52, had been on two 
previous occasions in this hospital with a depressive picture. A week before her 
present admission she was found holding her head and talking in a disconnected, 
incomprehensible way. She seemed to be unable to grasp what was said to her. 
As her condition did not improve she was taken to hospital. On admission her 
speech consisted mainly of severe, jargon-like paraphasias which made it mostlv 
impossible to obtain an idea of what she wanted to express. This is an example 
of her spontaneous speech in conversation : ‘‘ What my power . . . watch to stone 

. my drop, my pass . . . is te soon gone . . . I am staff, chope, chook . .. 
my harage gone .. . my gone. . . younger beings gilt . . . my joid . . . I wish 
Gods fuddle . . .’’ She made great efforts to express what was in her mind. 
There was a consistent attempt to put into words something definite and concrete ; 
this was demonstrated by utterances which were partly correct and could be 
interpreted. She frequently supplemented her deficient speech by gestures and 
expressions. She often tried to correct her mistakes, and expressed her impatience 
and discontent by facial expressions when she did not succeed. Her speech was 
slow and it took some time before she started, although she had no difficulties n 
articulation. Occasionally when she did not succeed in expressing herself satis- 
factorily she tried to spell out the words, with an equal lack of success. The naming 
of objects was met by similar difficulties as her conversational speech. She could 
tarely give a correct answer. The word-confusion was mainly literal and there 
was little resemblance to the correct name. She was unable to repeat svllabies 
or words, nor could she produce word series. During conversation there was never 
any tendency to take up in her speech words or sentences of the examiner. There 
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was a very severe word-deafness. She only occasionally grasped part of a simple 
question or order given to her, and was unable to pick out a particular object named 
from a number exposed. Her reading aloud was paraphasic similarly to her 
spontaneous speech, but she understood written language slightly better than the 
spoken word. Her writing was very poor. She produced incomplete words when 
asked to write spontaneously or on dictation. Copying was better ; it started well, 
but became confused later. She could not be induced to draw or to copy drawings. 
She knew how to use objects, and carried out correctly simple actions such as 
combing, striking a match, etc. A more detailed testing of constructive abilities 
was not possible, partly because of her word-deafness. On neurological examination 
a dropping of the right angle of the mouth at rest and at innervation was found. 
There were no other pathological signs of the C.N.S. The blood pressure was 
240/135 mm. Hg, and the retinal vessels showed arteriosclerotic changes. In the 
course of a three-month observation the speech improved slowly. She was then 
able to express herself better, but word paraphasias were still marked and con- 
structional mistakes now became evident. She still showed considerable distur- 
bance in comprehension. The character of the speech defect had remained the 
same, 

The second patient, a labourer, 58 years old, was at work up to a week before 
admission. He was said to have been a sociable man and a reliable worker. He. 
complained of heavy pain in the head. After a few days’ rest in bed he became 
extremely voluble and started to talk nonsensically. Then he became irritable, 
excited and suspicious, and had to be taken to hospital. When admitted he had a 
tendency to logorrhoea. He kept on talking until interrupted. The following is 
an example of his conversational speech: "Well not too bad, I suppose, it is not 
too well, let me see, I should not be able to get a place anyway, well not too much 
I suppose, there is nothing wrong with me, when I went to the first place, just the 
same, yes doctor just the same. I came round with her, not too bad, she used to 
be with me all my life.” Similar phrases made up most of his conversation ; 
occasionally some word confusion slipped in, as: ‘‘ I don’t care to be forminded, 
I don’t forget my gent to-day, it is all you have to is my idents, my ardents that you 
met me doctor.” He often reacted before the examiner had finished his question. 
The sentences were usually in good grammatical order and spoken with the correct 
intonation. There was perseveration in his speech. Though the sentence for- 
mation was usually correct it conveyed little meaning and there was little inter- 
connection between his utterances. Though he frequently repeated correctly 
some of the expressions of the questions put to him during a conversation, he did 
not do so when specially tested for repetition. Neither did he continue word 
series. In naming objects he rarely succeeded in finding the proper expression. 
He produced severe paraphasias at the beginning of the test; his stock phrases 
followed if they had not made their appearance from the start. His comprehension 
was very much impaired. He rarely understood the spoken word either in conver- 
sation, or on simple orders. Often he began with a relevant response, but soon lost 
the trend of his thought and carried on with his usual phrases. Only now and again 
did he read a word correctly; mostly his reading was severely paraphasic. He did 
not show any sign of understanding the written word. His writing, both spon- 
taneous and on dictation, was strongly paragraphic and persevatory ` copying 
was much better, but not without mistakes. He did not draw from memory, 
possibly because he was unable to understand what he was asked to do. Copying 
of drawing was accurate. He had difficulties in putting together pieces of a simple 
jigsaw puzzle ; he did it in a haphazard way, without planning. He did not know 
what to do with a cigarette lighter, matches, keys, when given to him for handling. 
There was no pathological finding on neurological examination. W.R. was negative. 
Blood pressure was 160/100 mm. Hg. In the course of an observation over a 
period of 34 months the flow of speech became slightly less, his comprehension 
became better. At times his answers in conversation were more to the point. 
His writing on dictation improved slightly. Otherwise the picture had not changed. 
Stock phrases predominated in his speech reaction and there was still considerable 
perseveration. 


When we compare these two aphasic patients we find that they are unable 
to express themselves, to name an object by its correct name, to understand 
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what is said to them, to write or to read properly. Yet the total impression 
we obtain from their speech reactions is entirely different in the two cases. 
This is specially striking in the conversational speech. In the first case the 
speech is slow, the sentence formation is incomplete, word-confusion with 
literal paraphasias and perseveration is very marked. In the second patient 
the flow of speech is easy and, if anything, increased, the sentence formation is 
good and mistakes are not frequent. Word-confusion when combined as in 
these cases with disturbances in comprehension, reading and writing can be 
regarded as a disorder of the internal language. Since this disorder seems to 
be of atout the same gravity in both cases, the entirely different character of 
their speech behaviour must be due to other factors. Though it is true to sav 
that the conversational speech of the second patient is almost correct, this is 
so only from a purely linguistic point of view. Otherwise it is not a satisfactory 
speech performance ; it consists of ready-made phrases of general character, 
with little or no inter-connection between them and little specific meaning. 
It is a kind of speech similar to that which Jackson called inferior speech. 
utterances which appear involuntarily as an emotional or automatic speech 
response. Such speech is, according to Jackson, organized at a lower level, 
and can often still be retained when functions of a higher order have broken 
down. This explanation may also apply to the retention of phrases of inferior 
quality in our case. As they are more automatized we might expect their 
greater resistance to destruction. But the problem remains that the automatic 
speech material appears so readily in one case and not in the other, although the 
disturbance in linguistic capacities is of the same severity in both cases. 
Explanation is therefore needed of the fact that the speech progresses in one 
case whenever possible in an automatic way while it is disautomatized in the 
other. As it is difficult to make the second patient produce speech other than 
that of a lower order, so it is impossible to induce automatic speech in the first 
patient. While articulatory difficulties are absent there are indications in the 
first case that the speech function is inhibited. Speech is slow, the sentences 
short and often incomplete with prolonged intervals between them. The 
reaction time is prolonged. There is lack of inhibition in the second case: 
the reaction time is shortened, there is a continuous flow of speech, with scarcely 
any intervals until the patient is stopped. This conforms with the disautome- 
tization of speech and speech automatism respectively. 

Inhibition and release must be due to some regulatory mechanism 
preceding speech formulation. It can be assumed that some scheme of thought 
is, as a rule, precedent to speech. This scheme may consist of a particular 
line of thought, a certain trend without a definite structure, or it may be struc- 
tural thinking. This thought structure may be only loose and become mere 
definite in the course of speech evolution, or it may be a more tight and well- 
formulated structure. The choice left to the subsequent speech formulation 
to follow its own pattern can therefore vary considerably. Under normal 
circumstances it is largely dependent upon the speech situation, the purpose 
of speech and probably the pe of personality. There is, however, under 
ordinary conditions no difficulty in adjusting speech resources to the preceding 
scheme. Under pathological conditions, when general cortical functions 
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are involved or when a speech disorder is present, adjustment between thought 
and speech can be expected to become more difficult and the progression of 
speech may consequently be affected. 

There is evidence of such difficulties in the thought-speech relationship in 
our two cases. The speech of the first case is controlled. The patient is trying 
to express something definite. She adheres strictly to a precise scheme of 
thought in her speech formulation. She endeavours to cover and express by 
her speech construction and choice of symbols a preconceived thought structure 
or conception, as exactly as possible whatever the situation is, whether conver- 
sational or test. As this effort at accuracy and completeness is too ambitious 
for the language resources at her disposal she is bound to fail, with a resulting 
constructional and word confusion. At the same time it prevents the release 
of more automatized speech, which potentially she is still able to perform. 
In contrast no precise thought structure precedes speech formulation in the 
other patient. When such structure emerges or is enforced upon him he takes 
it up in a casual way only to drop it, and his speech again follows a vague 
line of thought or, if at all, loosely structural thinking. This is particularly 
striking when he has to name an object. In his first attempt to do so he may 
produce a paraphasic word which is intended to express his conception, but 
he is immediately carried away by his usual phrases. Without the restriction 
of more concise thought such speech material is therefore set free which is in 
the range of his reduced language capacities. These cover only automatized 
speech, and this is, in fact, of what his conversational speech consists. 

The two aphasic pictures here described, though common in their main 
structures, are difficult to put into any scheme. The first patient may give 
the impression more of a motor, the second of a sensory aphasia, but they 
have both the same heavy disturbances in comprehension. In analysing 
aphasic reactions we have to distinguish between actual loss of language 
abilities, which can be expressed as a disorder of internal language or the loss 
of symbols of language, and the way the afflicted person turns the remaining 
language capacities into speech. It is the distinction between language as a 
potential capacity and speech as a function: one is a static factor, the other 
involves a dynamic factor. The available language resources in aphasia can 
vary according to the severity of the lesion, but their difference in aphasic 
patients is only quantitative. The way, however, the remaining language 
capacity is utilized for speech varies in character. The factors involved are 
of peripheral (innervatory) and central nature. The peripheral factor interferes 
only in certain cases with the execution of language and is not under considera- 
tion here. The central mechanism is always involved as a factor which 
influences the speech progression in one way or another. In Goldstein's opinion 
the brain mechanism as a whole is altered whenever a functional disturbance 
occurs in brain lesions; there is a difficulty in integrating adequately the 
particular functional disorder into the brain function as a whole, consequently 
the figure-background formation becomes faulty and this gives rise to abnormal 
reactions. The figure-background formation is probably faulty in both our 
cases. But more specific factors are needed to explain the difference in their 
aphasic reactions. We found the nature of the preceding thought process, 
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the way in which it mobilizes the existing language resources, the determining 
factor. Ifthe patient approaches his reduced language capacities by attempting 
to shape into speech a tight thought structure he is bound to fail altogether. 
_If such a structure is more or less absent, speech automatism can freely develop. 
The first approach can be called global, the second focal. 

The global approach is not always so marked as in our first case. There 
are speech situations, as for instance in word series and repetition, which 
specially facilitate an automatic approach. The patients may be able to give 
` up their essentially global approach in these situations. Variations of this 
kind may be due to individual factors. We may expect tension to arise when, 
as in this group of aphasics, a set scheme has to be actualized by inferior means. 
The degree of tension, and with it probably the degree of speech inhibition 
and word confusion, may depend upon the make-up of the personality. There 
are further, the premorbid speech habits to consider. They may influence the 
style of the aphasic reactions, and favour either a global or focal approach to 
speech situations and so intensify or mitigate one or the other reaction type. 

_ In the second group, in which the focal or automatic approach prevails, 
Marie’s assumption of a special dementia seems to have some justification. 
There is in our second case, in contrast to the first case, an absence of ordered 
thinking, not only connected with speech, but with other functions as weil. 
His thought process is erratic, his thinking is poorly formulated and incomplete, 
but this in itself does not produce the aphasia. We may, however, expect 
` in this group of aphasics the specific language disorder to be frequently asso- 
ciated with a disturbance of general brain functions. 

A process which involves both functions in the course of the illness 1s 
senile dementia. On a series of seniles and preseniles of the Alzheimer type 
which we observed, three stages of speech disintegration could be distinguished. 
In the first stage difficulties in naming appear, the speech is somewhat 
impoverished, but there are otherwise no definite signs of a disturbance of the 
internal language. In the second stage the flow of speech is increased, the 
speech becomes simpler, consisting mainly of phrases of little variety. Spelling 
and writing is impaired, word and literal paraphasias appear and in details 
understanding is faulty. In the third stage there are no spontaneous speech 
impulses ` the patients respond with a few stereotyped phrases, often incom- 
plete, or they mostly repeat part of what is said to them. Comprehension is 
greatly reduced or absent. In the first stage the speech resources are slightly 
involved whilst the intelligence has noticeably decreased. When therefore 
the speech evolution follows loosely structured thought no difficulties ans. 
In situations where a precise conception has to be formulated, as in naming. 
difficulties occur. In the second stage a marked loosening of thought structure 
and difficulties in internal language are present. There is little thouett 
direction, no ordered scheme of thought which might tie up or restrict speed 
evolution. Accordingly, the flow of speech is increased and speech is of a lowe! 
order ` word confusion appears mainly when a global approach is enforced 
upon the patients. In the last stage both intellectual faculties and intema 
language are of a very low level. In the absence of intellectual activity ther 
is no spontaneous impulse to speech; reactively only the most automatize 
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and uncontrolled speech formation, such as repetitions and a very small set 
of the simplest phrases, is possible. These observations illustrate the automatic 
approach to speech situations throughout, when in the progression of a general 
brain process intellectual functions and internal language are involved at the 
same time. They show also that the automatic approach becomes more 
marked with the increasing disintegration of thought, and the speech auto- 
matisms more primitive with the progression of internal language difficulties. 


CONCLUSION. 


In the differentiation of aphasic reaction types two factors have been 
separated—the defect of internal language and the way in which the defective 
language resources are mobilized. This mobilization, as demonstrated on two 
cases, was found mainly dependent upon the approach to speech by the pre- 
paratory thought process. Two different ways of approach were distinguished : 

(rt) A global approach where ordered and structured thought precedes 
language formulation, enforcing itself on language construction. This rigid 
adherence to an elaborate scheme, which is too ambitious for the reduced 
language resources, leads to speech inhibition, constructive and word-confusion. 
(2) A focal or automatic approach in which structural thinking is very loose 
or altogether absent. There is therefore no restricting factor, no straight 
jacket for speech evolution, and speech can progress freely along lines of existing 
language capacities. Speech material of inferior order will therefore be 
released in an easy flow of speech. The interaction between progressive 
intellectual deterioration and progressive internal language disorder and its 
effect upon speech has been followed up in a series of seniles and preseniles. 
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PSYCHIATRIC disorder, according to the recently published statistical repor: 
on the Health of the Army,* constituted one of the most common medica! 
causes of discharge of A.T.S. from the Army, and was among the most frequent 
causes of admission to hospital. 

Although fairly extensive literature exists on psychiatric disorder in 
soldiers, very little has been published on neurosis in the women’s services. 
This is indeed surprising in view of the importance of the subject judged, not 
only by the magnitude of the problem and its bearing on wastage of man-power 
and loss of working capacity, but also by its measurement in terms of human 
suffering. Furthermore, the matter is of special interest since World War II 
saw the entry of women into the forces in large numbers, involving from the 
Service point of view, new problems of military organization and training 
and for the individual, special problems of adjustment to the transition from 
civilian to military life. 

The striking success of the part played by women in the forces makes the 
need for study of the causes and form of psychiatric breakdown even greater. 
The importance of these factors in the present recruiting drive needs no special 


emphasis. 
In a survey of neurotic illness in women service patients the following 


interesting questions immediately crop up: 


1. What is the form and symptomatology of neurosis among women 
service personnel ? Are women service patients prone to special forms 
of neurosis or symptoms ? 

2. What are the main causes of psychiatric illness in the women: 
services ? 

3. What is the importance and nature of constitutional factors in 
the predisposition to neurosis ? i 

4. The precise role played by extrinsic or environmental influences 
in the causation of psychiatric disorder. 

5. Are there any special conditions of service that impose a pa 
ticular strain in adjustment for women and, if so, what part do they 
play in the development of neurotic illness ? 

6. What is the prognosis for return to duty and the factors influenciz? 
response to treatment ? 


* Statistical Report on the Health of the Army, 1943-1945. H.M.S.O., 1948. 
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7. What proportion have to be invalided from Service? What 
proportion of those returned to duty perform their duties satisfactorily ? 

8. What measures can be taken to achieve effective preventive 
psychiatry ? 


In this article an attempt will be made to answer some of the questions 
‘om. data obtained on 2,000 women service neurosis patients successively 
dmiitted to Mill Hill Emergency Hospital from 1942-1944. Special reference 
rill be made to a group of 500 women service patients personally treated by 
ae author. 


DESCRIPTION OF POPULATION. 


The group of 2,000 auxiliaries were mainly A.T.S. Included in the group 
re also some 10-15 per cent. W.A.A.F. patients and a small proportion of 
ANRKNS As the groups from the three services resembled each other closely 
t was not thought necessary to consider each service group separately. 

The group cannot be taken as a representative sample of the psychiatric 
naterial of the women’s services as there was a negative selection of mental 
lefectives and psychotics, and when these were admitted it was a result of error 
n diagnosis or selection. The patients were positively selected because it 
was considered they required investigation or treatment at a neurosis centre 
and would not, therefore, include milder cases treated as out-patients or those 
discharged directly from a unit or other hospitals on grounds of neurosis. 


TABLE 1.—Age Distribution. 


Neurotic group (1942-1944). A.T.S. (1943). 
Age 16-25 Í e 75% ; 76% 
», 26-30 13% : 16% | 
»» 31-40 : . 19% : 10% 
d » 4I and over ; 2% , 4% 


The age distribution roughly corresponds to that of the A.T.S. in 1943. 
The 31-40 age group shows a higher proportion in the neurotic group. It is 
difficult to assess the significance of this difference as the age distribution of 
A.T.S. varied at different times of the war, mainly depending upon the age 
groups of recruits. 

Fifteen per cent. of the group were non-commissioned officers. Twenty 
per cent. of the group were married, and 19 per cent. engaged to be married. 
The proportion of married auxiliaries showed considerable fluctuation during 
the course of the war. The statistical report on the Health of the Army 
estimated the proportion of married auxiliaries as 1/7th. Again it is difficult 
to attach any significance to the difference since various factors are involved 
which cannot be adequately controlled. 

Regarding civil occupation, 13 per cent. of the group were in skilled occupa- 
tions ` 3x per cent. semi-skilled, and 48 per cent. unskilled. Only 7 per cent. 
had not been in the labour market. 
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TABLE II.—T ype of Illness. 


Anxiety state Acute severe i 3 5% 
Acute mild i ; : I d 4225 
Chronic. i : - 22% 
Depressive state Mainly reactive . i : 24% 380’ 
Mainly endogenous . ; ye Seed 
Hysteria Conversion type . ; , 24% 2807 
Dysmnesic type e ; "e oe 
Obsessional state : i : ; 2% 
Schizophrenia . : : : : ; 2%, 
Paranoid state . K : A ; e 0°2% 
Mental deficiency ; ; š ; š 0°4% 
Epilepsy . ; i : ‘ 0°4% 
Organic mental syndrome ‘ i ; 0'4% 
Physical disease not included under organie 
mental syndrome . i À ; : 4°0% 


No illness . ; . e ; e r°0% 


TYPE oF ILLNESS. 


Table II shows the percentage distribution of diagnostic categories in the 
group. It should be noted that in some patients multiple diagnoses were 
necessary, e.g. hysteria and mental deficiency or depressive state and psycho 
pathic personality. 

The high incidence of affective disorders (anxiety and depressive states) i: 
striking, accounting for 70 per cent. of the total. 

Hysteria was diagnosed in 28 per cent.; the majority showed conversio: 
symptoms, whereas dysmnesic symptoms such as fugues, amnesia, etc., were 
only found in a small proportion of the group. Obsessional state was a com- 
paratively rare syndrome diagnosed in only 2 per cent. of the female cases. 
just as it was a comparative rarity in soldiers admitted to Mill Hill Emergency 
Hospital (2 per cent.). 

The low incidence of schizophrenia, mental detect: epilepsy and organi 
mental disorder was to be expected, since these would not normally be referrec 
when diagnosed. The schizophrenics who were admitted were atypical, anc 
often masqueraded as depressive states, the true nature of the under: 
disorder becoming apparent only after investigation in hospital. 


DIFFERENTIAL SEX INCIDENCE OF NEUROSIS AND SYMPTOMATOLOGY. 


It is a matter of considerable interest to know whether women are prox 
to special forms of neurosis or to special symptoms. Comparison of som 
200 items relating to history, aetiology, symptomatology, diagnosis, et: 
between a group of 5,300 neurotic soldiers and 2,000 women service neuro: 
patients showed a general similarity in the distribution of the various item- 
Some features, however, showed significant differences. 

Where statistically significant differences are found, they would not nece 
sarily indicate a biological sex differentiation as the difference in distribute: 


1949. | BY LINFORD REES, M.D. 883 


may be due to other factors, e.g. age or selection factors which might be difficult 
to ascertain and control. 

The male group showed a statistically significant higher incidence in the 
following features : 


M. . we Difference. 
%. %. % 
I. Anxiety states. 58 l 42 D 16 
2. Somatic anxiety symptoms 46 ; 28 : 18 
3. Stammer . À : 8 4 2 ; 6 
4. Tremor $ 27 ; 17 TO 
5. Pain not demonstrably , 
organic in origin : 25 i 16 : 9 
6. Stress of bombardment or 
exposure to enemy 
action as a contribu- 
tory factor. : 20 l 5 ©. = I5 
7. Duration of illness more 
than one year . : 67 i 33 e 34 
8. Gradual onset of illness . 77 ; 66 : II 


The most notable differences are in the significantly higher incidence of 
anxiety states and somatic manifestations of anxiety in soldiers. 

The well-known differential sex incidence of stammering is borne out in 
this series. ; 

The male group contains a higher proportion of chronic neuroses and the 
difference noted in incidence of anxiety state is attributable to the relatively 
high incidence of chronic anxiety state in men. 

The higher incidence of stress of bombardment or exposure to enemy ` 
action as an aetiological factor in the male group was to be expected in view 
of the different degrees of exposure to enemy action. 

The female group shows a higher incidence of depressive symptoms. The 
duration of illness before admission was shorter than the male group and a 
higher proportion had illnesses with acute onset. 

It is desirable to consider the age distribution of the male and female groups 
in order to determine whether age factors could account for any differences. 
Comparison of the age distribution of the two groups shows that the female 
group has a higher proportion of individuals of younger age groups. There is, 
however, no evidence to suggest that the differences in symptomatology could 
be attributable to the age factor. 


AETIOLOGY. 


Multiple causation is the rule in the aetiology of psychiatric disorders 
wherein various intrinsic and extrinsic factors may interplay in infinite varia- 
tion in the development of neurosis or other psychiatric illness. 

The assessment of the relative importance of intrinsic or constitutional 
factors and environmental or exogenous factors is of great importance, both in 
treatment and assessing prognosis. : 
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CONSTITUTIONAL FACTORS. 


The concept of constitutional predisposition to neurosis has been consider- 
ably clarified by Slater (1943). The individual constitution is the sum total 
of physical, physiological and psychological attributes of a person, mainly 
determined by heredity, and only secondarily modified by environmental 
influences. Environmental influences can modify individual constitution 
either by organic disease or by physiological or psychological conditioning. 
Slater (1943) has clearly shown that the degree of stress that can be tolerated 
by an individual before neurotic breakdown is directly related to the degree 
of neurotic constitution. 

Slater (1943) maintains that the following are, in order, the best indicators 
of neurotic constitution : 


1. Clinically abnormal personality. 
2. Neurosis in childhood. 

3. Poor work record. 

4. Repeated nervous breakdown. 


The assessment of these factors will enable us to obtain an estimate of the 
degree of neurotic predisposition in our group of female neurosis patients. 


CLINICALLY ABNORMAL PERSONALITY. 


Only 43 per cent. of the group were judged to have had a well-adjustei 
and stable previous personality. 
The following is an item analysis of abnormal personality attributes in 
the group. 
Anxious and highly strung . ‘ ; 68°% 
Unstable and maladjusted . e 57°25 


Weak, dependent and timorous . ; 3625 
Hysterical traits . : DEE e 2304 
Cyclothymic tendencies S : 30% 
 Obsessional traits e 29% 
Aggressive and rebellious . . , 26% 
Hypochondriacal traits . ; ; 23% 
Inert, lacking initiative  . : : 20% 


Thus a high proportion of the service women who broke down with neurotic 
illness showed a high degree of neurotic constitutional predisposition as shown 
by various forms of clinically abnormal personality, with a notably high ind- 
dence of abnormality in the forms of dysthymic traits. 


NEUROSIS IN CHILDHOOD. 


Nearly half of the patients (46%) had a history of neurotic symptoms tt 
childhood, such as enuresis, somnambulism, tantrums, anxiety reactions anè 
other forms of maladjustment. 


| 
| 
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POSITIVE FAMILY HISTORY. 


A family history of nervous and mental disorder occurred in 58 per cent. 
patients as follows : 


Neurosis . ; 52% 
Psychosis . ; | 4%, >` 
Epilepsy . SÉ EE 
Mental deficiency e 1% 


Svmptoms were similar to those of parents or siblings in 15 per cent. of 
ses. Here again we find evidence of the neurotic constitution as indicated 
` positive family history occurring in a high proportion of cases. 

Poor work record is a very useful pointer of instability. Poor work record 
ay take the form of unduly frequent changes of employment, becoming fed 
» easily with a job, and giving it up without adequate reason ; repeated 
smissal after quarrels with colleagues or employees or because of inefficiency 
‘unreliability. Further forms of poor work record are degradation in type 

work. The data available do not permit of a complete estimate of this 
ctor except to state that 16 per cent. of the group had considerable loss of 

orking time before enlistment and 4 per cent. had a degraded work history. 

-~ Previous neurosis.—Twenty-three per cent. of the group had previously 
ceived treatment for nervous symptoms. This is a minimal estimate of 
- revious incidence of neurosis, since many patients would not have treatment, 
r the condition may have masqueraded as a physical or psychosomatic disorder, 
nd not been diagnosed as a frank neurosis. A definite illness was quoted in 
6 per cent. and evidence of a clear predisposition to psychiatric disorder was 
oted in 40 per cent. of the group. 

Therefore, analysis of these pointers of neurotic constitution indicates a 
igh degree of constitutional neurotic predisposition in our group of female 
ervice neurotics. 

The importance of this finding lies in the fact that from the outset there was 
lear evidence in the history and previous personality that these patients 
vould only be able to stand a limited degree of stress before breakdown. 
Furthermore, degree of constitutional predisposition could have been fairly 
‘eadily assessed on enlistment. 


INTELLECTUAL ENDOWMENT. 

Poor intellectual endowment and neurotic constitution according to Slater 
are the two most important factors in predisposing to neurotic illness. It is 
therefore also important to consider the possible role played by poor intellectual 
endowment in the predisposition of neurosis in our group. 

An assessment of intellectual capacity can be made by— 


1. School and work record. 
2. Intelligence test scores. 
School Attainment. 
The following is percentage of educational level reached by patients in 
one group. 


886 NEUROSIS IN THE WOMEN’S AUXILIARY SERVICES, [Oct., 


Elementary poor (Standard V and below) . ; SE 
Elementary good (above Standard V) i 6425 
Central or secondary : ‘ , e 31% 
Higher education : i 1% 


Only 7 per cent. of the group did not pass Standard V in elementary school, 
and this low percentage is a tribute to the efficiency of the selection procedures 
_ on enlistment. 


Intelligence Test Results. 


Each patient was tested with Raven’s Progressive Matrices on admission 
to Mill Hill Emergency Hospital, and the following is the percentage distn- 


bution in various grades. l 
Neurotic A.T.S. 


group SE 

(female). population: 
Grade I (superior) . ; : ; 13% ; 8 
Grade II (above average) i : 20%, ; IQ 
Grade III (average) 3 : 40% 39 
Grade IV (below average) ; : 14% e 2I 
Grade V (low intelligence or defective) 3% : 7 


The score shows a higher distribution of above-average intelligence grades, 
and a lower incidence of below-average intelligence scores. This inequality of 
distribution is probably due to the elimination of the majority of S.G.5 
recruits by selection procedures on enlistment. The female group has a higher 
intelligence distribution than the group of neurotic soldiers. 

Thus, whilst on the one hand we find strong evidence of neurotic const- 
tution in the group, we find little evidence on the other to support the contention 
that poor intellectual endowment was an important predisposing factor in the 
group as a whole; when operative this could apply only to a small proportion 
of the total. 

Having considered the main constitutional or intrinsic factors, let us now 
turn our attention to extrinsic factors. 


ENVIRONMENTAL OR EXTRINSIC FACTORS. 


The main effect of environmental factors is to determine the time of mani- 
festation and, to a lesser degree, the severity of the condition. Environmental 
factors may be precipitating, contributory or dominant in the aetiology of the 
disorder. 

The following environmental or extrinsic factors may be important in the 
aetiology of neurosis in service patients : 


1. Domestic stress. 

. Wartime separation and regimentation. 
. Marital problems. 

. Financial problems. 

. Unsuitable work. 

Exposure to enemy action. 

. Physical strain or illness. 


A DURUN 
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Stress of wartime separation and regimentation was considered to be a 
ontributing factor in 52 per cent. Domestic problems constituted an impor- 
ant factor in 40 per cent. of cases ; unsuitable work was a contributing factor 
1. 24 per cent. Physical causes (infectious illnesses, etc.) were important in 
. per cent. only, and only in 5 per cent. was exposure to enemy action a contri- 
uting factor. 7 

Thus the most common environmental stresses were wartime separation, 
egimentation, domestic stress and unsuitability of service work. 


INTERPLAY OF INTRINSIC AND EXTRINSIC FACTORS. 


Psychiatric disorder is nearly always of multiple causation resulting from 
in interplay of intrinsic (endogenous, constitutional) and extrinsic factors. 
Fhe various factors may be additive or synergic in the production of neurosis. 
-n considering environmental stress one has always to consider the individual 
>redisposition and reaction to the particular stress under consideration because, 
seople not only vary in the amount of stress that can be tolerated before 
oreakdown, but differ in the specificity of main causative factors. Thus, in 
the development of neurosis in A.T.S. and other women service personnel, 
constitutional factors will determine the degree of stress tolerance, and also 
to some extent the response to various factors. 

Thus we have to consider : 


1. Constitutional predisposition. 

2. Environmental stress. 

3. Personal and individual reaction, interests, motivation, drives, 
ambitions, attitudes, etc., which may conduce to the 
development of neurosis, or, on the other hand, hinder the 
manifestation of neurosis in a predisposed person. 


Service life to women presents certain features which require special adjust- 
ment as they conflict with habits and attitudes established in civilian life. 

I. Uniformity.—Enlistment in the service means a greater degree of 
conformity in dress, régime and daily routine than women are accustomed 
to. There tends to be a sinking of individuality in service life which women ` 
are inclined to resent, whereas in civilian life the trend was to be distinctive 
and individualistic within socially accepted limits. 

2. Discipline-Women are not so accustomed to discipline in daily life 
asmen. They often enjoy a relatively high degree of independence at home or 
work and resent the rigidity of service discipline. — 

3. Lack of privacy in eating or sleeping is another feature of service life 
which women specially dislike. The desire for privacy is a need strongly felt 
by many women, and many spontaneously remark that the comparative lack 
of this in service life is a constant source of irritation. 

4. Breakdown of class differences—This may constitute a particular stress 
for some individuals who have difficulty in mixing with people of different 
social strata or with different standards, attitudes and interests. 

These aspects of military life constitute stresses and strains in adjustment 
tonormal service personnel as well as those who develop neurosis; they can only 
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be given a minor rating in the causation of neurosis but are probably of contn- 
butory significance in individuals already highly predisposed to neurosis and 
maladjustment. 


MOTIVES. 


Motives underlying voluntary enlistment may greatly influence adjustment 
to military life, and contribute to success or failure in a military career. 

Some volunteer for purely patriotic motives; others in order to avenge 
the loss of a dearly loved person, such as fiancé, brother or other member oi 
ber family. In some, enlistment offers an opportunity of overcoming feelings 
of inadequacy or unwanted attributes of femininity. The military uniform, 
the activities and regimentation of service life in some cases is an opportunity 
for meeting a desire for masculine identification. 

These motives, in the appropriate setting, can help adjustment to military 
life and contribute to a successful career. Other motives are less salutary. 
Some women volunteer impulsively for glamour and excitement ` others 
join out of pique following a quarrel with fiancé or family. 

A number of neurotic patients with life-long histories of symptoms joined 
the Army in the hope that service life would cure their nervous symptoms. 
Others joined in order to get change of employment because they had been 
unable to adjust themselves satisfactorily at work in civil life. Some enlisted 
in order to escape from an intolerable situation, e.g. to get away from a 
stepmother, a tyrannical father, or a cruel husband. These motives are not 
usually, ceteris paribus, salutary and are not conducive to stable and successful 
adaptation to military life. 


FAMILY SITUATION. 


The stresses relating to family situation are many and varied. In some 
cases the patient is overdependent and timid and cannot stand separation 
from home. Sometimes the parents are frankly neurotic and have an unsatis- 
factory attitude towards the patient. Parental discord ` loss of one of parents : 
remarriage of father and inability to get on with stepmother are typical 
examples of family stress. 

Sixteen per cent. of the group for various reasons had an upbringing other 
than by parents, and in these patients this seemed to be a predisposing factor. 
Unsatisfactory home atmosphere in early life occurred in 30 per cent, of the 
group. | 

In some patients a family catastrophe, such as loss of parents or siblings in 
air raids, or through sudden illness, or husband or near relative being reported 
missing, were the main precipitating factors. 

Financial and housing problems, air-raid damage, parental discord, family 
quarrels, were precipitating factors in other cases. 


ATTITUDES. 


Certain attitudes were prepotent in predisposing to neurotic breakdown in 
some cases. Some patients had been over-protected by parents all their lives. 
They had always been regarded as delicate and were forbidden to play games 


+ 
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or participate in any form of robust activity. Some patients, on account of 
effort intolerance and possibly a functional murmur, had been diagnosed as 
"` weak heart ” or ‘‘ undeveloped heart,” etc., with a development of iatrogenic 
invalidism and hypochondriasis and, in some cases, incapacitating neurosis. 
The very serious consequences to the patient of a diagnosis of heart disease 
when none is present is strikingly demonstrated in these patients. 


SPECIFIC DISABILITIES. 


In one or two patients specific disabilities such as congenital alexia were 
dominant factors in causing breakdown, even when the individual was of high 
intelligence. The problems resulting from the presence of this specific reading 
disability in service life, together with the patient’s sensitivity to it with 
emotional reactions of suspicion or aggression, may ultimately give rise to 
neurosis. 


UNSUITABILITY OF WORK. 


Some patients, though heavily predisposed, might have adapted satis- 
factorily if given suitable work in the Services. In fact, unsuitable work was 
found to be a causative factor in 15 per cent. cases. Work may be un- 
suitable in the following ways ; it may be beyond the patient’s capabilities 
or, on the other hand, may be too dull and monotonous, or not up to the 
intellectual capacities of the patient. The patient’s interests may conflict 
with the nature of the work, or in some patients working conditions or location 
of the work may be the important factors. 

In many of these cases change of occupation and reposting under the 
Annexure Scheme enabled a large number of patients to be retained for useful 
service who would otherwise have had to be discharged. 


SEX. 


Problems regarding sex matters played an important role in aetiology in 
very few patients. In 18 per cent. of cases sexual activity was subject to 
worry. This included worry over masturbation, guilt feelings regarding 
premarital intercourse, etc. 

Homosexuality was rare and occurred in less than 1 per cent. Similarly, 
neurosis arising out of worry over illegitimate pregnancy was very rare. 


MENSTRUAL FUNCTIONS. 


In a certain proportion of patients premenstrual tension was severe and in 
some patients amounted to a severe temporary disability. The tension usually 
developed about two or three days before the onset of the period and usually 
passed off on the second or third day of the period. 

The general increased tension was accompanied by anxiety feelings, irrita- 
bility, depression, and in some cases by swelling in the legs, swollen painful 
breasts, pruritus, etc. Progestin administered 10-14 days before the period 
appeared to help some of these cases. In one or two patients the premenstrual 
depression was very severe and of suicidal intensity, but again showing the 
characteristic recession at the beginning of the period. 
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PHYSICAL ILLNESS. 


In the 8 per cent. in whom physical illness played an important part in 
the aetiology of the neurosis, the most common physical illnesses were infections, 
‘such as influenza, tonsillitis, bronchitis, etc., which sometimes left residual 
symptoms of depression, irritability, fatigue, dizziness, tension, etc. These 
patients responded well to general rehabilitative measures of hospital régime, 
and as a rule formed a group of good prognosis usually recovering sufficiently 
well to return to full duty. 

Head injury per se was not an important factor in many cases, and any 
resulting or residual disability or symptomatology complained of by the 
patient was, in the main, neurotic rather than physiogenic. 

Previous physical illness or defect served to pattern the neurosis in some, 
e.g. post-diphtheritic paralysis which cleared up completely was followed by 
the development of hysterical paresis of the same muscles under stress ; chronic 
otitis media with super-added hysterical deafness ; hysterical blindness super- 
imposed on life-long myopia. 


DURATION OF SERVICE. 


The percentage distribution of the group with regard to duration of service 
was : 


Less than 1 year . 23% 
I-3 years . - 63% 
3 years and over . ; 13% 


It is interesting to note that, during the first year of service, only 23 per 
. cent. developed neurotic symptoms of sufficient intensity to necessitate admis- 
sion to a neurosis centre. The majority of patients had from 1-3 years’ service 
before admission to Mill Hill. This indicated that the process of adaptation 
to the transition from civil to military life is not an important factor in pre- 
cipitating neurosis‘in many patients. 


DURATION OF ILLNESS. 


Less than month . 3% 
1-3 months ; ; 16% 
36 a . 7 230% 
6-12, . ; d 24% 
Over I year 33% 


It is interesting to note that patients are not as a rule referred to hospital 
in the early stages. This may be due to many factors, such as : 


(i) Trial with out-patient treatment or treatment at unit or post- 
ponement of treatment in the hope that the condition would improve 
with time. 

(ii) Gradual onset of illness. 

(iii) Referral to hospital may only be made when symptoms or 
behaviour develop to such a degree that patient is unable to carry out 
normal duties. 
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TREATMENT. 


The treatment of patients admitted to Mill Hill Emergency Hospital can 
we considered under the following findings : 


(i) General therapeutic régime. 
(ii) Individual and group therapy. 


GENERAL THERAPEUTIC REGIME. 


Every patient participated in an active régime of occupational and . 
recreational therapy and physical training, together with educational lectures, 
2ntertainments and passes out of hospital. This general régime is considered 
to be at least as important as any other therapeutic measure. 

Patients were encouraged to participate in all activities despite their symp- 
toms, to take part in fire-fighting drill, stretcher-bearing, etc., and to have a 
well-developed sense of social responsibility. 

Occupational therapy was as far as possible prescribed individually in accor- 
dance with clinical state, attitude, interests, intelligence and service occupation. 
Emphasis was laid on social obligation in occupational therapy, i.e. part of work 
was for the hospital or for such outside organizations as day nurseries. Handi- 
crafts, pottery, art, sign-writing and gardening were some of the forms of 
occupational therapy. In addition to these forms of occupational therapy 
given at the hospital, some specially selected patients were sent for short 
courses in book-keeping and typewriting and elementary and mechanical and 
electrical and engineering courses at Hendon Technical College. These courses 
had a great therapeutic influence and enabled the instructors to give detailed 
reports on behaviour, efficiency and suitability for posting or further training 
in such work. These reports were invaluable in considering postings under 
the Annexure Scheme. | 

Physical training was given by Army Physical Training Instructresses, and 
every effort was made to build up team spirit in opposition to ‘self-centred 
hypochondrniasis. ` | 

Individual therapy.—In the background of a general therapeutic régime 
each patient was considered in respect to her personal needs and problems. 

Physical disease was dealt with when present without over-investigation 
which would tend to induce neurotic attitudes ; no reinforcement of neurotic 

attitude was allowed. 

Physical methods were used in certain cases, e.g. I per cent. had continuous 
narcosis, mainly for acute panic states or agitated depressive states; modified 
insulin therapy (I per cent.) was used mainly for depressed patients who had lost 
considerable weight, and electroconvulsive therapy for endogenous depressive 
states. | 

Psychological methods.—The majority of cases (83 per cent.) were treated 
by short-term psychotherapy in the form of discussion and re-education. ` 
Analytical procedures were used in I per cent. Intravenous sodium amytal, 
cyclonal and pentothal were used for purposes of narco-analvsis in about 
5 per cent. of cases and found to be valuable as a therapeutic aid for: 
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(i) Uncovering amnesias or fugues. 
(ii) Removal of hysterical symptoms prior to dealing with underlying 
motives, conflicts, etc. 
(iii) To facilitate analytic procedures. 
(iv) To aid diagnosis, e.g. sodium amytal by release of muscular tension 
due to anxiety, revealed true nature of bodily symptoms produced 
` by such tension. 

Similarly, hypnosis was often found to be valuable as a preliminary step in 
therapy. ° 
- Group therapy of an SE nature based on elementary anatomy, 

physiology and psychology to give patients a better understanding of their 
symptoms and to counteract neurotic and invalid attitudes. 

Social work.—A team of psychiatric social workers was available to dea 
with family or domestic problems when they existed. 

In short the treatment was comprehensive and multiple, using as many 
approaches as were indicated in a given patient, with the aim either of modifving 
the patient-to suit the environment or, failing that, to modify the environment 
to suit the patient. 

2 PROGNOSIS. 

The prognosis in an individual case depended on a large number of factors 
such as neurotic predisposition, personality make up, attitude to service, degree 
of social conscience, emotional stability, the degree to which extrinsic causative 
factors can be modified, suitability of work and ability to effect suitable posting, 
response to treatment, etc. 

The following factors were found to be of good prognostic significance : 

| 


I. Stable, well-adjusted personality (rather than a specific tvpe of 
personality). 

2. Low degree of constitutional predisposition as shown by negative 
family history, absence of marked neurotic traits in childhood and 
satisfactory work record. 

3. Satisfactory attitude to service. 

4. Good social conscience. 

5. Precipitation by transient exogenic factors such as febrile illness. 

6. Suitability of service work or precipitation by unsuitable work 
where this could be remedied by Annexure posting. 


Poor Prognostic Factors. 

I. Unstable, ill-adjusted personality and psychopathy in general. 

2. Previous neurosis. 

3. Positive family history and shilahood neurosis. 

4. Hvpochondriasis, egocentricity and lack of social conscience. 

5. Persistence of marital or domestic stress or other exogenic causative 
factors which cannot be rectified if patient remains in service. 

6. Breakdown occurring under stress of wartime separation and regimen- 
tation, i.e. minimal stress. 

7. Hysteria as the diagnosis, and an hysterical attitude to symptoms. 

&. Prolonged hospitalization for any cause, physical or neurotic. 
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Disposal. 
Category E : è ; š 50% 
Transfer to psychiatric hospital 3 e 29% 
Posting under Annexure Scheme . i 13% 
Returned to Unit for duty . ; i 32% 
Returned to duty on other grounds . 2% 


Half of the patients were considered unsuitable for further service. Many 
of these patients had improved in hospital, but were considered likely to have 
an early relapse if returned to military service. Thirty-two per cent. were 
returned directly to unit and as a rule to their previous work. Thirteen per 
cent. were specially posted under the Annexure Scheme to work more suitable 
for their capabilities and residual disability if any. 


FOLLOW-UP ON PATIENTS RETURNED TO MILITARY DUTIES. 


Follow-up enquiries were made at intervals of 3 months, 6 months, 12 months 
and 2 years after discharge from hospital. 


3 Months’ Follow-up. 


606 were followed up with the following results : 


KL 


Performing full duties efficiently and willingly . e 316 

3 light Pa e e I5 
-Working unsatisfactorily . ‘ ; ; ; e 39 
Discharged Category E . i e e 104 
Deceased ; : ; ; e e 2 
No reply . i : e ‘ : ; : e 130 


Twenty-two per cent. of patients reported on had been discharged Category 
E, thus bringing the total number of Category E of original group to 28 per cent. 
Sixty-six per cent. of patients on whom reports were received were stated to be 
performing full duty efficiently and e 
I Year Follow-up. 

429 enquiries were sent out with the following results : 


-Performing full duties efficiently and willingly : ; 254 


Aë light ge j P , 6 
Working satisfactorily ; : : é e 2I 
Discharged Category E . ; ; e 70 
Deceased . ‘ i : : ; : i : I 
No reply . f d e S 77 


Thus, of patients reported upon 75 per cent. were eating full duty efficiently 
and willingly, and 20 per cent. had been discharged Category E. This raises 
the proportion of patients discharged Category E to 40 per cent. of the original 
group of 702 patients. 


2 Years’ Follow-up. 


264 patients returned to duty were followed up at intervals for two years. 
At 3 months, 11°4 per cent. had been discharged Category E. By 6 months 
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the proportion rose to 25 per cent. Category E discharges. By x year the pro- 
portion rose to 37°8 per cent. and by 2 years the proportion rose to 5x per cent. 

At the end of 2 years approximately 40 per cent. of the original group were 
reported to be carrying our full duties efficiently and willingly. It is interestinz 
to note that at least 60 per cent. of those eventually discharged Category E 
had carried out full duties efficiently and Kos for considerable penod: 


before being discharged Category E. 


PROPHYLAXIS. 


1. Screening and Selective Posting. 

Our analysis of the neurotic groups indicated that the large majority o 
patients showed evidence of marked neurotic constitution and were heavily 
predisposed to develop a neurotic breakdown under stress. It is therefor 
clear that the best method of prophylaxis is the discovery of the potentia 
neurotic on enlistment. This study has shown that the predisposition to 
neurosis could have been fairly readily assessed by psychiatric history-taking 


and examination on enlistment. . Shortage of psychiatrists will limit the 


application of individual psychiatric examinations and it is possible that efficient 
screening tests will be devised which will enable the potential neurotic to be 
detected objectively by group methods with a degree of accuracy comparable 
to that of individual psychiatric examination. 


When the potential neurotic is ascertained, two courses are open : 

(a) Rejection if the individual is deemed unlikely to give useful 
service in any capacity. ; 

(b) Controlling exposure to stress in those individuals showing clear 
predisposition to neurosis and making the environment as suitable a: 
possible by posting to work of low stress value and in keeping with their 
temperamental and intellectual capacities. 


2. Improving mental hygiene in the Army by education and propaganda 
with a view to improving morale, increasing a sense of social responsibility and 
countering egocentric and hypochondriacal tendencies. 

3. Education of physicians and surgeons in the principles of psychiatric 
care and management of patients with physical as well as psychogenic disorders 
in order to avoid iatrogenic illnesses or psychological invalidism by unwise 
medical management, over-investigation and unduly prolonged hospitalization. 

4. Increased use of group therapy for the potentially neurotic as well as 


the frank neurotic. 


SUMMARY. 


. The article describes the aetiology, form, symptomatology, treatment. 
prognosis, disposal and follow-up of a group of 2,000 women service neurcss 
patients admitted.to Mill Hill Emergency Hospital, London, during 1942-1944. 
with special reference to a group of 500 personally treated by the author. 

2. A multiplicity of causative factors was found to be the rule. Marke: 


| 
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constitutional predisposition was found in the majority of patients as evidenced 
by the following indicators of neurotic constitution. 


(a) Clinically abnormal personality. Only 43 per cent. of the group 
were judged to have had a well-adjusted and stable previous personality. 

(6) Neurosis in childhood occurred in 46 per cent. 

(c) Positive family history for nervous and mental disorder was 
found in 58 per cent. 

(d) Previous neurosis and clear predisposition occurred in 40 per cent. 


3. Poor intellectual endowment was not an important aetiological factor in 
the group. 

4. Environmental factors of various kinds determine the time of manifes- 
tation and degree of severity. of the neurotic illness. The following were the 
main factors: Domestic and marital problems, wartime separation, regimen- 
tation and unsuitability of service employment. Infectious illness was a 
precipitating factor in 8 per cent., and in 5 per cent. only was exposure to enemy 
action a contributing factor. 

5. Various aspects of military life which require special problems of adapta- 
tion for women, are considered, and on the whole play an unimportant role in 
aetiology and only operate in individuals already highly predisposed to neurosis 
or maladjustment. 

6. Motives underlying voluntary enlistment and various attitudes to service ` 
life are described and their bearing on the development of neurosis considered. 

7. Affective disorder (anxiety and depressive states) was the most common 
type of illness, accounting for 70 per cent. of the total. Hysteria, mainly 
conversion in type, occurred in 28 per cent. Other forms of psychiatric 
disorder were uncommon. 

8. Comparison of some 200 items relating to neurosis between a group of 
5,300 neurotic soldiers and 2,000 women service patients showed a general 
similarity in. the distribution of the various items. Some features, however, 
showed a differential sex incidence. The male group showed a higher incidence 
of anxiety state and somatic manifestation of anxiety, stammer, tremor and 
longer duration of illness. The female group showed a higher incidence of 
depressive symptoms, hysterical traits and attitude and sudden onset of 
illness. 

9. The treatment applied was described and included a general therapeutic 
régime, together with individual and group therapy, including various Gen 
logical and physical therapeutic procedures. 

1o. Factors of good prognostic import were : 


(a) Stable, well-adjusted personality. 

(b) Low degree of constitutional predisposition as shown by negative 
family history, absence of marked neurotic traits in childhood and 
satisfactory work record. 

(c) Satisfactory attitude to service and good social sense. 

(d) Precipitation by exogenic factors, such as febrile illness. 

(e) Suitability of service work or possibility of posting to more 
suitable work. 
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Ir. Factors of poor prognosis were : 
(a) Unstable ill-adjusted personality. 
(b) Previous neurosis. 
(c) Positive family history. 
(d) Hypochondriasis, egocentricity and lack of social conscience. 
(e) Breakdown under stress of wartime separation and regimentatior. 
(i.e. minimal stress). 
(f) Hysteria as the diagnosis and an hysterical attitude to symptoms. 
(g) Prolonged hospitalization for any cause. 


12. Disposal_—Fifty per cent. were discharged Category E. Forty-eight 
per cent. were returned to duty, either directly (30 per cent.), or by special 
posting under Annexure Scheme (13 per cent.), or in other groups (2 per cent.i. 

13. Follow-up enquiries were made at intervals up to two years after 
discharge from hospital. At the end of two years 4o per cent. of the orginal 
group were reported to be carrying out full duties efficiently and willing'y. 
and at least 60 per cent. of those eventually invalided from the unit were 
reported to have carried out full duties efficiently and willingly for considerabie 
periods before being discharged Category E. 

14. Prophylaxts.—It has been clearly demonstrated that the majority oi 
individuals of the group were heavily predisposed to develop neurosis under 
stress and that the degree of predisposition could have been readily assessej 
on enlistment. The most effective preventive psychiatry will be achieved br 
detecting the potential neurotic on enlistment, and if not rejected for service. 
the tendency to breakdown can be minimized by posting to work of low stress 
value and duties in keeping with temperamental and intellectual capacities. 

Improvement of Mental Hygiene in the Army by education and propaganda 
with a view to improving morale and increasing sense of social responsibility : 
increased use of group therapy for the potential as well as the frank neurotic, 
and education of physicians and surgeons in principles of psychiatric care and 
management of patients with physical as well as psychogenic illness are further 
measures which can greatly contribute to the achievement of effective pre 
ventive psychiatry. 
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OBSERVATIONS ON FOREIGN-BODY SWALLOWING IN 
PRISONS.* 


By Joun J. LANDERS, M.B., B.Ch., D.P.H., 
Principal Medical Officer, H.M. Prison, Parkhurst, Isle of Wight. 


[Received 6 July, 1949.] 


THE swallowing of foreign bodies is more prevalent in prisons than in 
mental hospitals. Is it that there is something in the prison environment 
which causes some prisoners to swallow foreign bodies, or should the clue be 
sought for in the personalities of the swallowers? A few prison swallowers 
are insane, the great majority are not. 

Most of the swallowers I have seen were psychopathic personalities of 
various types. They had long histories of emotional instability, anti-social 
propensities and social incapacity. They swallowed, often repeatedly, a 
variety of foreign bodies, such as knives, forks, spoons, toothbrushes, needles 
and pieces of metal, glass and razor blades. They did so heedless of the imme- 
diate consequences, and with a lack of reflection or appreciation of long-term 
consequences which is characteristic of the psychopath. It is significant that 
very few of them swallow foreign bodies when at liberty. 

Some swallowers are of a paranoid type. One swallowed the handle of a 
safety razor which he passed, then a fork and later another fork, both removed 
surgically. He told me that the swallowing of foreign bodies was ‘‘ a deliberate 
plan to cause the prison authorities as much trouble as possible.’’ His ideas 
were warped and his outlook paranoid. He seriously suggested that the 
police ‘‘ manufacture ’’ crime, and said that he felt it his duty to expose a 
brutal and unjust penal system. To him everything a fellow prisoner did 
was right, and everything the authorities did was wrong. 

Others are of a hysteroid type, the cardinal feature being an emotional 
instability, and apart from the swallowing there is usually other evidence of a 
hysteroid personality. They frequently complain of subjective symptoms 
with no signs of organic disease. The most is made of any minor physical 
disability in an effort to obtain preferential treatment in prison. A diagnosis 
of psychopathic personality in one of the Services is regarded as the best excuse 
for their crimes and for misconduct in prison’ They are adepts at self- 
deception. | 

Others are the explosive or aggressive type of psychopath, showing as main 
features an excitable character, unreliability, and anti-social propensities. In 
Prison they show ‘‘short circuit’’ psychopathic reactions of various kinds, 
and a large proportion of them have convictions for serious crimes of violence. 

* Synopsis of a paper read at the Annual Conference of Prison Medical Ov.flcers, 1949. 


Published with the permission of the Prison Commissioners though it does not necessarily 
represent their views. 
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One of these had four operations within a period of four months for the remova! 
of foreign bodies such as forks. He told me that ‘‘ he could not stand beig 
checked by prison officers.” He was selfish and unscrupulous, and had y 
remorse for his last crime,which was robbery with violence. He wanted money, 
and to him nothing else mattered at the time. 

A few are the inadequate type of psychopath, a social nuisance rather than 
a danger. One of these swallowed mail-bag needles, and on other occasions 
inflicted self-injury by inserting needles and other foreign bodies into various 
parts of his body. He had six operations for their removal. He was beluw 
average at school, always in casual work, and never out of prison for more than 
a few months at a time, usually convicted of theft of bicycles. In prison he was 
inconsistently euphoric, had a sense of humour, seemed to enjoy being a nuisance. 
and was childishly contented, lazy, and had no positive qualities of character. 
He stated that self-injury and swallowing of foreign bodies ‘‘ always happened 
on the spur of the moment.” Though of low intelligence, he was not feeble- 
minded. 

The reasons given by all types for the swallowing were very varied, and as 
a rule irrational, illogical and inadequate. Some alleged that they were net 
being properly treated, some said they wished to cause trouble, and others 
that they were in debt to other prisoners and unable to pay. In prison the 
creditor is not expected to press for payment after the debtor has had an opera- 
tion! Very rarely did a swallower even suggest that he wished to commit 
suicide, and in fact all of them placed a high value on life, and naving swallowed 
foreign bodies were most anxious to have medical and surgical treatment. 
From the reasons given it is obvious that conscious motives are not the ful! 
explanation, and the swallower is not aware of the true motives. Investigation 
of these cases was unusually difficult as the men were of only fair intelligence. 
They were often suspicious, and having given their reasons, expected them to 
be accepted. Hence the co-operation necessary for anything like a deep 
psychological investigation was rarely obtained. 

However, it was possible to note certain features which most swallowers 
had in common. There was usually a history of an unhappy early childhood, 
as seen in one case where the prisoner’s father cohabited with a woman bv 
whom he had an epileptic daughter. The daughter was favoured, while the 
prisoner was beaten by his father whenever the woman complained of him. 
which was frequently. When old enough the boy ran away from home and has 
led a criminal life since. 

Another common feature was the absence of any real desire to commit 
suicide, already mentioned. - 

In my view the unconscious motives behind the conduct of swallower 
depend upon feelings of resentment and hostility towards someone in authority 
or towards an environment which is felt to be oppressive, and such feelings 
may date back to very early childhood. When such feelings are nourished 
there is usually a sense of guilt, and at least unconsciously, a sense of gwlt 
provoked desire for punishment. This may partly explain the comparative fre- 
quency of foreign body swallowing and self-injury in prisons where authonity is 
much in evidence and the environment is regarded as oppressive. A very simp‘e 
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2xplanation would be that the swallowing is a form of escapism from unwelcome 
liscipline and work into the more pleasant atmosphere of a hospital, but I 
chink this is very rarely the case. The prison swallower actually lengthens 
nis sentence by forfeiting remission marks when in hospital through his own 
‘ault. 

In many cases it was not unreasonable to suppose a strong unconscious 
sense of guilt. One such case was a man brought up in a crowded slum district, 
with very little parental control. He usually quarrelled with his father, who 
was cantankerous, and an invalid from war injuries. He had a fair record at 
school, but from an early age was the leader of a gang of petty thieves. When 
1g years old he was convicted of murder but reprieved, and spent 15 years of 
the life sentence in a convict prison. Twice during that time he was certified 
insane and spent periods in Broadmoor. Soon after release he was back in 
prison and swallowed spoons, a knife and fork, and since then has had four 
operations for swallowed foreign bodies. The reasons he gave for swallowing 
varied, but a consistent one was that he was not allowed to work where he 
wanted. He was reluctant to discuss the murder, but agreed that he had no 
grievance against his victim, whom he says he intended to injure, but not to 
kill. His attitude was that he “‘ had done time for it and that ended it.” He 
felt that it was harsh to sentence him to death for an offence he had not in- 
tended to commit, and he felt hostile towards the police and other officials. 
He was a man of poorly integrated personality, and it is significant that he 
twice developed a psychosis before he took to swallowing foreign bodies. 

All swallowers demand urgent medical attention, and expect the doctor 
to assume the responsibility that nothing serious happens to them. These 
attempts to shift the responsibility on to the doctor are very noticeable, and 
may be an effort to ease the conscience. As far as I was able, I discussed with 
swallowers their emotional state before and after the swallowing, and I was left 
with the impression that very few of them were severely depressed at the time. 
Most of them felt frustrated. They often said they were “‘ fed up ’’ or “ browned 
off.” One told me he swallowed when “‘ he was being ordered about and 
couldn’t hit back.’’ I also had the impression that there was as a rule very 
little premeditation, and very little resistance was put up once they thought 
of swallowing. 

A not unusual type of reaction to guilt feelings which about half the 
swallowers show is guilt projection in the form of paranoid ideas. Rarely is 
there much to suggest that the swallower is masochistic. 

It may be of interest to give some idea of the amount of crime committed 
by swallowers. The last twelve under my care had a total of 143 convictions, 
and the total of the sentences awarded by the Courts was 178 years. Two of 
the twelve had been certified insane many years ago, and one was certified 
insane nine months after the swallowing. He twice had a knife removed 
from the stomach. However, none of the twelve were insane when they 
swallowed. 

In conclusion it may be of interest to summarize the methods of physical 
treatment. A prison knife is 8 inches, a fork 74 inches, a spoon 7 inches, and 
a toothbrush 6 inches, and those who swallowed any of these articles complete 
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needed an operation. I think the prize prison swallower was a man who had 
54 forks and 2 spoons removed at one operation. 

When small foreign bodies are swallowed, a diet of bread and porridge, 
careful examination of all stools and vomit and periodic X-ray examination 
is all that is usually required, and they are as a rule passed within eight or nine 
days. The indications for operation are (a) perforation indicated by signs of 
peritonitis, and (5) impaction of the foreign body in any part of the alimentary 
tract. In cases of impaction it was-not always easy to decide when to operate. 
If serial X-rays show that the foreign body has been stationary for two or three 
weeks I think that operation is indicated even if there are no acute svmptoms. 
It is amazing what can be passed naturally. Within a time limit of three 
weeks, and in the absence of acute symptoms there is no urgency for surgical 
interference, and the doctor may safely feel that ‘‘ They also serve who only 
stand and wait.” 
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SCHOOL PROBLEMS IN CHILDREN OF AVERAGE OR SUPERIOR 
INTELLIGENCE : A PRELIMINARY REPORT. 


By ANNA-LISA ANNELL, M.B. 
Uppsala. 


From the Psycniatric Clinic (Head: Prof. B. Jacobowsky) and its Department of Child 
Psychiatry (Head: Dr. A.-L. Annell) of the University Hospital, Uppsala, Sweden. 


I CANNOT tell whether it is purely a matter of chance that in Uppsala, a 
university town, I have had to treat difficulties at school in children of average 
or superior intelligence to a greater extent than in Stockholm where I practised 
earlier. It is obvious that everywhere the most usual cause of such difficulties 
is either subnormal intelligence or special difficulties in reading and writing, 
that can be classed among the aphasic disturbances, most commonly in the 
form of dyslexia. In Uppsala, however, I have encountered a relatively large 
number of cases with difficulties of other kinds that are not described, or only 
mentioned, in current textbooks on child psychiatry. 

A transient deterioration in school work during adolescence is very common. 
The conflicts of puberty are often felt particularly intensely by gifted, intellec- 
tually well-differentiated children, although they are often able to overcome 
these difficulties alone or with slight help. 

There is nevertheless a special variant of the problems of adolescence that 
I have encountered in four or five cases, all boys. Normally there is a period 
during pre-adolescence, about the age of eleven, when the attitude glides over 
to the sphere of interests of the other sex ; the girls become boyish and the boys 
slightly girlish. This displacement can sometimes be more pronounced than 
normally. A typical case-history can then resemble the following : 


The patient was an 11-year-old boy. He had always been good and easy to 
bring up. His work at school was satisfactory, and he had given no cause for 
anxiety. During the previous months he had changed ; he isolated himself from 
his friends, played truant from school on some days and wandered about the town. 
Attempts were made to treat him both kindly and severely, but he still continued 
to play truant. 

Examination revealed a physically well-developed boy with no signs or symp- 
toms of note. He was intelligent, and his I.Q. according to the Terman-Merrill 
tests was 120. Nothing special transpired at first in the course of examination. 
The boy’s way of drawing suddenly gave a clue, since he drew in a way charac- 
teristic of a certain type of weak, very womanly girls. This gavea lead, and we 
therefore sought for other girlish traits. It transpired that he had played with 
dolls when he was small, and that about six months earlier he had taken them out 
from their hiding-places in the attic. In addition, he was strikingly interested in 
housework—not only in cooking, which is very common among boys, but he 
willingly dusted and cleaned. There was also a number of other symptoms of 
girlish interests. At school his relations with the other children were disharmonic, 
since he belonged neither to the boys nor the girls. The days on which he played 
truant were found to coincide with those on which there were gymnastics. He 
felt incapable of dressing and undressing and taking a shower after the lesson. 
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He felt as shy as a girl among boys and was compelled to rush away from the others. 
There was no doubt that the displacement during pre-adolescence to the side of 
the other sex was stronger than normally and resulted in the difficulties at school 
The conditions were overcome here by, amongst other measures, exempting him 
from gymnastics. 


Another group of children in whom the difficulties are present throughout 
schoo] life but become more pronounced about the age of eleven or twelve are 
those of the so-called sub-valid type. These children are often physically 
leptosomatic and asthenic, and show certain mental characteristics of interest 
in this connection. Their difficulties are associated with the fact that their 
24-hour rhythm differs from that of the majority of individuals. This 24-hour 
rhythm has been the object of a number of investigations made in Sweden 
by Forsgren and others. The results show that the basic metabolism in man 
undergoes certain regular variations relatively independent of rest, sleep. 
administration of food, etc., a definite 24-hour rhythm reflected amongst other 
ways in the glycogen metabolism in the liver. 

This 24-hour rhythm, corresponding to variations in our working capacitv 
and need of rest, has been shown to vary in different types of personality. 
The two opposite types to some extent are the pyknics, with a cyclothyvmic 
character, and the asthenics, whose disposition is cautious, pedantic and con- 
scientious. The former are often relatively sleepy in the evening, fall asleep 
abruptly and enjoy a deep sleep. They wake relatively early and are soon 
wide awake and effective. Their working capacity is maximal in the morning 
while they are still rested. In the middle of the day they are often slightly 
somnolent, and need a short rest before they can once more work effectively. 
Towards evening they again become somnolent. 

The sub-valid, asthenic individuals are those who only become tired late 
at night and take some time to fall into a deep sleep. They sleep heavily 
only towards the morning and wake slowly. Once awake, they are not fully 
effective until some hours later. Their maximal effectivity is not reached 
until about 2-3 in the afternoon. This period lasts for some hours, and 
gradually regresses. 

These personality types are also found in children. It is true that the 
majority belong to a category somewhere between the two, but types as 
pronounced as those I have described are also found. The latter type, the 
sub-valids, are usually unsuccessful in the ordinary schools. They are tired 
and not fully awake on starting school. They have not eaten properly since, 
they have been too sleepy and their appetite too poor. Even with good inten- 
tions they are often unable to do their best during the first hours of the dav. 
They cannot remember their homework although they knew it perfectly the 
evening before. They appear sluggish and uninterested, even if they really find 
it easy to study. This type is not so uncommon. It is possible to attempt 
therapeutic measures such as benzedrine, caffeine or other stimulants which, 
given in suitable morning doses and under the control of a physician, often 
give surprisingly good results and are not accompanied by any inconveniences. 

It is interesting to note that this type of individual has for long been 
observed by outstanding physicians. Sir William Osler wrote in the vear 
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Loos in his address to the medical students, ‘‘ The Student Life” (in A egua- 
nimitas,etc.):“‘. . . Dr. Savage . . . remarked upon two great groups 
of patients—those who were depressed in the morning and those who were 
cheerful, and he suggested that the spirits rose and fell with the bodily tempera- 
ture—those with very low morning temperatures were depressed, and vice 
versa. This I believe expresses a truth which may explain the extraordinary 
difference in the habits of students in this matter of the time at which the 
best work can be done. Outside of the asylum there are also the two great 
types, the student-lark who loves to see the sun rise, who comes to breakfast 
with a cheerful morning face, never so ‘ fit’ as at 6 a.m. We all know the 
type. What a contrast to the student-owl with his saturnine morning face, 
thoroughly unhappy, cheated by the wretched breakfast bell of the two best 
hours of the day for sleep, no appetite, and permeated with an unspéakable 
hostility to his vis-a-vis, whose morning garrulity and good humour are 
equally offensive. Only gradually, as the day wears on and his temperature 
rises, does he become endurable to himself and to others, but see him really 
awake at 10 p.m., while our blithe lark is in hopeless coma over his books, 
from which it is hard to rouse him sufficiently to get his boots off for bed, our 
lean owl-friend.”’ 

Another group of children who, despite satisfactory intelligence, are un- 
successful at school, are the sxothymic or epileptoids. The term ixothymia 
was introduced by Strömgren in Denmark. The intrinsic meaning of the 
word is sticky. He describes in this way a type of individuals with a general 
mental rigidity, a tendency to perseveration and difficulties in rapidly changing 
from one train of thought to another. ` There is also a slow process of thought, 
bradyphrenia, traits that we have for long known to characterize the epileptic. 
Sj6bring (formerly professor of psychiatry in Lund) has elaborated this term. 
He used the term txophrenic for this type of personality. According to his 
investigations, this special mental trait is found in 5-10 per cent. of the adult 
population in Sweden. When it is present in such a large number of adults 
there is evident reason to assume that it can occur in children. 

If this picture of symptoms is borne in mind, it can be found occasionally— 
although scarcely as often as in 5 per cent.—in children with difficulties at 
home or at school. Despite sufficient intelligence, they are unable to manage 
their school work, at any rate not to an extent that corresponds to their 
intellectual level. The explanation is evident : Such children often show more 
or less pronounced intellectual rigidity, their mind works slowly ; they cannot 
keep up with their work, and it takes so long a time for them to think out the 
answer to a question that the teacher thinks that they do not know. It is, 
however, first and foremost their difħculty in rapidly changing from one train 
of thought to another, in rapidly releasing a mental impression, that gives rise 
to difficulties. 

This retention of mental impressions can be registered objectively in certain 
cases. We can, for example, make the simple test with a rotating slab with 
two white and two black sections. At a certain speed of rotation—for 
example, 300 r.p.m.—the majority of individuals see this slab as evenly grey. 
The borderlines between the sections are no longer seen. In many of the 
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ixothymic individuals this impression starts at a lower rate of rotation, owing 
to the fact that the visual picture does not fade so quickly from the conscious- 
ness. It has also been found that many such persons interpret the move- 
ments on a film as smooth even if, for example, only ten pictures a minute are 
shown. The majority of other persons notice that such a slow change gives 
the impression of jerky movements, and prefer approximately 16 pictures per 
minute in order to interpret the movements as smooth. 

The slowing-down of the process of thought and the tendency to retention 
of mental impressions are accompanied by particular difficulties for the ixo- 
thymics. If an attempt is made td force them to think or answer more rapidly 
than is natural to them, this usually gives rise to an intense disinclination. 
This is either expressed in an affect-conditioned retardation or arrest of the 
thought process, or in a general irritation manifested in nervousness, motor 
uneasiness, etc. 

This difficulty in switching from one train of thought to another is also 
noticeable when changing from one subject to another. Concentrated study 
is to be recommended for such children. 

The schools in Uppsala have become interested in this problem, and have 
therefore assembled boys with ixothymic traits in one group for concentrated 
study. When this class was started it was intended to study only two subjects 
each day, one before lunch and one after. The teacher soon found, however, 
that it was better to make still fewer changes. They now as a rule study only 
one subject each week, and therefore have the Sunday on which to rest before 
dealing with a fresh subject. This arrangement, and the fact that the work 
now proceeds at a pace which suits these pupils and that use made of their 
often marked visual memory, have resulted in good achievements in pupils 
who were earlier unable to follow the curriculum despite satisfactory intelli- 
gence. 

These ixothymic children very closely resemble the epileptics in manv 
respects, although they have had no epileptic seizures. All degrees of intelli- 
gence are represented. A not inconsiderable number show a pathologica! 
EEG of the type characteristic of epilepsy. In the Rorschach test there are 
often many epileptic traits, and in drawing and painting they often have a 
tendency to work in colour and not in form, typical of many epileptics. Rela- 
tively many also show slight motor or neurological deviations from the normal. 
This indicates that, at least in some of them, there is presumably a traumatic, 
organic basis to the symptomatology. 

This brings me to another group of disturbances in children. These are 
motor dysfunctions occurring in children with otherwise good intelligence. 
These dysfunctions involve particular difficulties at school, and prevent normal 
play and association with other children. They must be interpreted as 
objective symptoms of an organic immaturity or of cerebral lesions. 

In many quarters there is a tendency to consider nervous symptoms and 
behaviour disturbances in children as a result only of environmental injunes 
of various kinds. Tremendous energy is then devoted to tracing even ven 
subtle mental traumata. It is difficult to believe that this is the whole truth. 
An entirely healthy child has an unbelievable adaptability. If can tolerate 
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even severe mental stress and evident environmental injuries without de- 
veloping neurotic symptoms. The nervous system of the child can, however, 
lack the normal power of adaptation. This can be due to constitutional 
anomalies, such as immaturity, disturbances in the internal secretions, or 
sequelae of organic diseases such as slight encephalitis following a disease of 
childhood—for example, whooping-cough or measles. Then even relatively 
moderate mental strain will lead to nervous symptoms or behaviour dis- 
turbances of a severe nature. This statement obviously implies no deprecia- 
tion of the importance of tracing the psychological reasons for the symptoms 
and of suitable psychotherapy. It is nevertheless of fundamental importance 
to bear this dual reason for the symptoms in mind. 

Deviations from the normal motor development of the child are of great 
value as signs of the presence of such organic exciting factors. I found that 
of approximately 600 patients between the age of 6 and 17 in the ward or 
out-patient of the Department of Child Psychiatry in Uppsala, motor dysfunc- 
tion was present in 78 cases. I have not included such gross organic lesions 
that have given rise to paralyses or spasticity, or such poor motor develop- 
ment in mental defectives that was proportional to their degree of mental 
retardation. 

Table I shows the distribution of the material as regards the I.Q., age and 
schooling. Twenty-one of the cases are of inferior intellect with an I.Q. 
below go, 31 are of medium intellect with an I.Q. of 90-109, and 26 can be 
said to have superior intelligence with an LO. over ro The tests were made 
with the Terman-Merrill method. It should be borne in mind that the tests 
also include those in which motor function plays a role, thus giving poorer 
results. The purely theoretical, formal functions of the intellect are therefore, 
on the average, higher than is shown by these figures. 


TABLE [.—Distribution According to I.Q., Age, and Schooling. 


School. 
LO. Primary. Elementary. P Secondary. ër Not started. Finished. Total. 
6-8 years. 9—14 years. 9—14 years. 15-17 years. 6-7 years. 1$-17 years. 
Se Ee —— ` "mmm amma * cetera, mmm" "me mmm" rëm e” gem 
M. F. M. F. M. F. M. F. M. F. M. F. M. F. 
60—69 èo ai Ken I de Sater oge Ao es ROS I 2 WE I 4 
70—79 2 I 4 I j és I I 7 3 
80-89 ‘ 3 fas 3 Sg Es SS O eg 
90-99 ; 2 6 I R I a I 9 2 
100-100 6 7 I Së 2 es I 2 I5 5 
IIO-IIg 2 3. ws 2 I Sg 7 I 
120-129. . a 5 2 | Aa 2 7 2 
330-139... Yk ee es 4 rer I 6 
140-160 l 3 3 
Total . 16 2 . 28 6. 10 4 . 2 I. 5 2. I I 61 17 
— —— 
78 


It has been found that certain types or combinations of symptoms that 
occur at times can be distinguished among these children with poor motor 
function, particularly in respect of the finer motor functions. Such a classifica- 
tion of the cases has been attempted in Table II. More details regarding my 
definitions and a description of some typical cases follow. The first six groups, 
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comprising 62 cases, are such that there is a probable organic aetiology in 
the form of general immaturity, internal secretory disturbances, organic 
cerebral lesions. In the five cases classified as neuroses, there are definite 
mental exciting factors. 


TABLE II.—Distribution According to Type of Motor Dysfunction. 


I.Q. < go. 90-99. 100-109. IIO-IIQ. 120-129. > 130. Total. 
Type. ml mmm ee eee aes ees ee ms 
M. F. M. F. M. F. M. F. M. F. M. F. M. F. 
Motor infantilism . 6.08: Aa E ea A Go ae a E eao 2 I? 4 
Neurolability . ; I I I I 1 3 2 

Obesity and ophthalmic 

symptoms . ; e 2 I 2 I I 2 : 8 2 
Asthenia : e Bé eg, ok URS ae 2 I Ke 4 ows 
Ixoidia i e: 8 I. I I 2 at I 6 3 
Aphasia or dyslexia. , l I. I 3 I I I Do ag 2 Io 3 
Neurosis ; 4 v 2 I a Beek ee oT E ae Lë A I 
Miscellaneous S EE I Bi Aen ee ee Eee 22 Q 2 
Total . i zb 7. Q Sacks 5. 7 Ca 7 2. Q ss . 6I 17 


1. The first group—motor infantilism—corresponds fairly well to the 
complex of symptoms described under this term by Homburger in his Psvcho- 
patologie d. Kindesalters. He nevertheless describes this symptom as occurring 
mainly in mental defectives. It is certainly most common in our material 
among those of inferior intellect. Twelve of the 21 cases of this type have 
an I.Q. below go. This type occurs, however, in all grades of intelligence. 
The following is a short account of one of my patients with a superior intellect, 
an 8-year-old boy with an I.Q. of 135. 


He was sent to me owing to his absolutely undisciplined behaviour at school. 
He sometimes kept quiet during reading, but if there was writing or drawing, he 
left his seat, jumped about on the floor or out of the window. He sometimes sat 
down again suddenly and began to tell stories—of which he had an inexhaustible 
fund—aloud to the other pupils. 

Both parents are university graduates, the father an assistant professor. There 
was nothing of interest in the hereditary history,and nothing of note during the 
mother’s pregnancy or labour or during the early childhood of the patient. He 
started to walk at the age of 13 months and to talk at 18 months. He talked 
clearly and in well-formulated sentences almost at once. He suffered from enuresis 
until the age of 4. He has always been left-handed. He learnt to dress himself 
late and still dresses slowly, finding it difficult to do up buttons,and cannot tie his 
shoe-laces without their coming undone. He has not wanted to learn to nde 
a bicycle or to skate. Started school at the age of six and is now in the second 
class. He reads a tremendous amount, children’s books and grown-up books, 
encyclopaedias and textbooks. He cannot write, but only prints, and draws very 
badly. Physically the child is of normal size, somewhat slender. His patellary 
reflexes are brisk, and in the Babinski test his toes spread out in a fan-shape. When 
he is asleep he stretches his arms above his head like an infant. Sometimes he 
makes athetoid accessory movements with his fingers, particularly in movements 
of precision. His gait is slightly wide-stepped like that of a small child. Hes 
very uncertain when he makes movements without visual control. His speech 
corresponds to the development in a 14-15-year-old, with a large vocabulary and 
excellent construction of the sentences. His understanding even of abstract terms 
and definitions is very distinct. It can be mentioned as a curiosity that his EEG 
resembled that of an adult. 


Briefly, this 8-year-old boy had the physical development of an 8-vear-old, 
the speech development of a 14-year-old and the motor development of a 
5-year-old. In his class at school he is in some respects far ahead of his class- 
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mates, but as regards motor activities he is far behind them and has no normal 
contact with them. He tries, when such subjects are studied in school in 
which his motor retardation is apparent, to compensate his weakness by 
clowning or by distracting interest from the work he is to do. The only 
possible treatment is presumably individual instruction. If the boy can be 
helped in the immediate future the prognosis should be fairly good, since 
motor infantilism has a tendency to improvement, a spontaneous maturity 
usually occurring. 

2. Motor disturbances combined with neurolability are relatively close to 
motor infantilism. In Sweden the neurolabile type of child has been described 
in particular by Professor Arvid Wallgren, the paediatrician. He assigns to 
this group those physically and mentally sensitive children who are very 
susceptible to infections, are often allergic and, mentally, also show certain 
signs of a general nervous hypersensitivity. These cases very much resemble 
those of motor infantilism. 

3. There is a certain type of motorially underdeveloped children with 
relative adiposity and ophthalmic symptoms that can be recognized almost 
immediately they enter the room. Such children are somewhat overweight, 
have short, broad hands and feet, and resemble to some extent children suffering 
from adiposogenital dystrophy. Their faces are round and the external 
genitalia somewhat small. They have often suffered from strabismus, and 
wear glasses owing to anomalies of refraction. Their movements are slightly 
slow, and their temperament seems to be sluggish and philosophical. Gym- 
nastics are often a torment for them. They make many mistakes in dictation 
owing to their slow pace of work, but far fewer when they write compositions. 
In several cases similar symptoms have been present in other members of the 
family. The following is a typical case : 


A boy, aged 14, with an I.Q. of 139, had during the past year the lowest marks 
in all written subjects and gymnastics, low marks for conduct since, amongst other 
things, his exercise books were always so full of ink-blots, etc., that it was considered 
due to carelessness. He showed an intense dislike of school and wanted to be 
a farmer. His paternal grandfather had been obese and had suffered from diabetes 
in old age. He was considered to be very gifted and was a member of the Riksdag, 
but had always hated schools and believed that they ruined children. He failed 
to complete the course at an elementary school and always allowed his wife to write 
his letters, etc. Otherwise there was nothing of interest in the hereditary history. 
The boy started to walk at 18 months and to talk at 8 months, but could not speak 
clearly until he was 5 or 6 years old. He was late in learning to dress himself and 
had always been very slow, thorough and circumstantial. He was given a bicycle 
when he started school at the age of seven, but waited a year before he learnt to 
ride it. 

Examination showed that, physically, the appearance of the boy was typical 
of this group. He was slightly overweight, there was a suggestion of a feminine 
distribution of the fat, his hands and feet were short and broad, and his external 
genital organs small. He was astigmatic and wore glasses. His movements were 
slow, he wrote slowly and unevenly, and did up buttons slowly. He found it 
difficult to carry out any movements that could not be controlled visually ,and could 
not walk along a straight line on the floor with his eyes shut. His EEG was patho- 
logical with general dysrhythmia and a focus in the left occipital region. 


All the ten cases of this type that I have seen have been so alike physically, 
and to a certain extent mentally, that they might have been siblings. 
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4. The asthenic type appears, physically, to be the opposite of the fore- 
going. Such children have always been tall, slight and thin with long arms 
and legs and have poor muscles, bad posture, and are often round-shouldered. 
They are easily fatigued. They must often be helped with dressing even 
after they have started school, and show the same dislike of games, gymnastics 
and bodily movement as the former group. Both this group and the third 
give the absolute impression that there is some connection with an internal 
secretory disturbance. 

5. Those children who have shown simultaneous motor difficulties and 
ixoid mental traits have usually, in addition to actual difficulties at school, 
given anxiety owing to their peculiarities of temper. They do not form a 
homogeneous group as regards physical signs and symptoms. Many of them 
have shown unevenness as regards the strength of the reflexes on either side, 
and in some there is a suggestion of spasticity in one arm or leg. On the whole 
the symptoms in this group appear to be conditioned by lesions. It will be 
shown in the following that there are notes in the case-histories of six of the 
nine cases of diseases or other factors that can be thought to be the direct 
cause of such injury. 

6. In the group in which the motor symptoms appear in conjunction with 
symptoms of aphasic disturbances, the case-history nearly always contains 
a note of late speech development. In addition to a number of motor dif- 
culties—difficulties in doing up buttons, threading needles, eating without 
spilling—there is also throughout a poor speech development. It appears as 
if left-handedness were more common in this group than in the others. Never- 
theless, Ieft-handedness or lack of pronounced right-handedness occurs ir 
more than half the material I have gone through. 

7. The occurrence of motor disturbances on psychogenic grounds is indis- 
putable, mainly in the form of increased muscular tension that can even give 
rise to a gait and movements resembling those of a spastic child. In such 
instances the case-history differs from that of the other groups. There 1s 
often no note of retarded motor development in early childhood, and very 
considerable disparity in the motor achievements is often present. 


TABLE III.—Possible Causes of the Motor Dysfunctions. 


Obesity 
Infan- Neuro- ` oph- Asthe- ry oidia Aphasia, Neu- Misrel- 


tiism. lability. thalmic nia dyslexia. rosis. laneous. Total 
symptoms, 

Familial inheritance a ee ee ee ee ee A I . F eet. a Se. $ 
Foetal injury A I Ap ra a a oe, A ae, Es, een cee 2 Us ms 
Prematurity SR ts 2S ee a. 2K Es an es, 2 2 e s 
Birth injury . 2 I I I 5 
Head injury. g : I 2 

Whooping-cough before 
18 months : : De oe eao Aee “Sete wat, Migr. VS 2 . SE ër, 2 I . pi 
Other infectious disease . Sri 2o zéi ier, Seo Vet a I S T e I $ = 
Encephalitis e bg Wie ee aE Nr ee a ër, A I 4 I S 2 
Tctal. e e 10O . gr 6 . E 6 . Io, 2 % E a 33 


The foregoing is a brief attempt to classify these cases of motor dysfunction 
according to their symptoms. I have also endeavoured to stress such factors 
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in the case-history as could be thought to be the cause of these deviations 
from the normal as regards motor development. A preliminary collocation is 
found in Table III, which is a survey of the possible organic aetiological factors. 
These could be demonstrated in 32 of the 78 cases. In three or four cases 
there were several of these factors in one and the same patient—for example, 
prematurity and whooping-cough in early childhood. 

The pictures of symptoms that I have described illustrate graphically how 
important it is for such problems to be investigated and judged by doctors. 
In certain quarters in Sweden there is a tendency to entrust problems of child 
psychology and school problems of various kinds to a great extent to pyscho- 
logists without medical training—school psychologists, educationists, social 
psychologists and others. Such a development would undoubtedly be ex- 
tremely unfortunate. Increased experience in the fields of child psychology 
and psychiatry will presumably show that one complex of symptoms after the 
other is not only mentally conditioned but also has a physical cause. If we 
are to understand these cases correctly and are to build up a suitable scheme 
of treatment and prophylactic measures, it is vital that neither one nor the 
other of these aspects should be disregarded. 


oto 


THE TREATMENT OF MENTAL DEFECTIVES WITH THIAMINE. 
By G. DE M. Rupotr, M.R.C.P., D.P.H., D.P.M., 


Visiting Psychiatrist, Hortham Colony. 


THIAMINE or aneurine has for many years been known as the anti-neuritic 
vitamin, although action of this substance in organic nervous trouble is not 
established. Less well-known is its action on the higher cerebral processes, 
but results of investigations appear to show that it has a definite effect on these. 
M. V. Dias (1947) found that the application of thiamine hydrochloride solution 
to the motor cortex of unanaesthetized dogs produced clonic contractions of 
the appropriate muscles, and Harrell (1946) reports striking psychological results 
on normal children. 


OTHER SUBSTANCES. 


Substances other than thiamine have been used in attempts to improve the 
mental processes, amphetamine sulphate having been used by several workers. 
Using Cattell’s equivalent A and B forms of Scale 2, Sargant and Blackburn (1936) 
found that ro cases showed an increase of at least ro points from (to 24 hours 
after the ingestion of the preparation. Of their cases, 38 were instances of 
anxiety, depression or hysteria, these showing an average gain of 4-63 points, 
and 8 were schizophrenics who showed an average gain of 2-37 points. 

Molitch and Sullivan (1937) gave amphetamine to normal boys aged from 10 
to 17 years and found that a higher percentage of improvement took place in 
those given 20 mgm. than in those given one half of this amount. The unit 
of measurement was the place in form based on knowledge, the Starford 
achievement test being used. 

Doses of 20 mgm. to most and of 10 mgm. to a few were used by Bradlev 
and Green (1640) on 21 children, ranging from 9 to 13 years of age. The I.0.'s of 
13 of these varied from go to rro. No significant changes were found in these 
quotients, the revised Stanford Revision, Forms L and M being used. These 
last results are probably the correct findings, for these authors point out that 
improved performance is not due to increase of the I.Q. but to an improvement 
in the attention and energy, and to decrease of fatigue. Amphetamine improves 
the inclination, not the ability. 

Glutamic acid has been found to activate brain substances, Weil-Malherbe 
reporting that 1 (+) glutamic acid is the only amino-acid known to be 
metabolized by slices of this tissue. 

Nachmansohn and Machado (1943) isolated an enzyme from the brain which 
synthesized acetylcholine, but which became inactive on dialysis. Nach- 
mansohn, John and Waelsch (1943) found that it was reactivated by the addition 
of 1 (+) glutamic acid. 

Zimmerman and Ross (1944) found that, using white rats, the number oi 
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trials for learning a maze were less than half in the rats fed upon this acid than 
amongst the controls. Time and accuracy scores were also significantly 
greater. 

“A universally increased mental and physical alertness ’’ was observed by 
Price, Waelsch and Putnam (1943) during the treatment of epileptics with dl- 
glutamic acid hydrochloride, but these authors were unable to correlate the inci- 
dence of seizures with the degree of improvement in mental efficiency. 

A study of the effect of 1 (+) glutamic acid on the mental functioning of 
69 subjects, from 16 months to 174 years in age, has been made by Zimmerman, 
Burgomeister and Putnan (1946). The I.Q.’s varied from 30 to 131 before treat- 
ment, the revised Stanford Revision, Form L, the Wechsler-Bellevue, the 
Kuhlman-Binet, the Merrill-Palmer and the Arthur point scale being used before 
and after treatment. In addition, 48 cases were given the Rorschach test. Of 
the 69 cases, 28 suffered from convulsions, 11 of these being mentally retarded. 
A total of 44 mentally retarded cases was used. 

The glutamic acid was given for six months, the dose being gradually raised 
until increased motor activity was present, or until distractability and non- _ 
co-operation occurred. The dose was then slightly reduced. Its range was 
from 6 to 24 gm. daily, the majority of patients being given from 12 to 24 gm. 
divided into three doses. The average increase of mental age after the adminis- 
tration of the 1 (+) glutamic acid for 6 months on the Stanford-Binet test 
was one year and one month and for performance tests was one year exactly. 
These increases represent double the increase expected in normal individuals 
over a 6-month period. The average I.Q.’s rose by 6-31 in the first type of 
test and by 7-00 in the second. Of the 516 changes in retest it ms of the 
Stanford-Binet tests, 90 per cent. were additions, only ro per cent. being 
failures at tests passed before the administration of the glutamic acid. 

The Rorschach results also showed a gain. Consistent improvement in 
form level, a marked reduction in inaccuracies of description and a greater 
facility for observing details were noted. Popular responses increased by 6 per 
cent. These results suggest that better social and emotional adjustment is 
produced by glutamic acid. This is confirmed by the clinical descriptions 
given by the authors. 

Consideration of the permanence of the effects of glutamic acid is not dealt 
with, but from the description of Case 1, in whom the dose of the acid was 
temporarily reduced, and of Case 8 in the preliminary report of Zimmerman, 
Burgomeister and Putnam (1946), it is clear that when the acid is discontinued 
the mental state returns to its former level, a definite deterioration in behaviour 
and interest being noted over a period of one month in each case. 

A further report, after one year’s treatment, showed that the degree of 
improvement and the proportion of cases improving were less in the second 
six months than in the first. For instance, in 97 per cent. of the cases, the 
second I.Q. was greater than the first, but in only 53 per cent. was the third 
greater than the second. With regard to mental age, an average gain of 
8-67 points took place during the first six months, but only 2-20 points during 
the second. The authors (1948) consider that a ceiling effect occurs with 

glutamic acid. 
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Use of Thiamine on Normal Children. 


The reduction of improved mental functioning does not appear to occur in 
all tests when thiamine is used in place of 1 (+) glutamic acid. As already 
mentioned, the use of thiamine has been extensively investigated by Harrell, 
who used r10 normal individuals aged 4-20 years, most of them being from g—19 
years of age. The subjects were kept under standard conditions in an orphans’ 
home, both the controls and those receiving the 2 mgm. additional thiamine 
being given indistinguishable tablets. Examination of the standard dietary 
was made, the thiamine intake being estimated on two days at 0-9 and to mgm. 
daily per case. These quantities are less than the quantity of Vitamin Br 
recommended by the Food and Nutrition Board of the National Research 
Council, U.S.A., in 1945, the quantities advised being 1-2 mgm. for children 
of from 10 to 12 years of age, and up to a maximum of 2 mgm. daily for adults, 
the latter quantity being less in inactive individuals. 

Harrell conducted a preliminary six weeks’ trial with thiamine, 18 tests 
being performed nine times each before the administration of the preparation. 

~ During the period of six weeks the 18 test tasks were practiced eight times each. 
The subjects receiving the thiamine surpassed the control group in average 
gain in every task, the total increase averaging 27 per cent. for the combined 
18 tasks, the various increases being from 7 to 87 per cent. The nature of the 
tasks is exemplified by the following: Underlining, code learning, reading, 
division, addition, multiplication, subtraction, arithmetical problems, number 
span, throwing ten darts, completion of geometric designs, hand-grip, throwing 
ten baseballs into a pocket. Although, statistically, the assumption could be 
made that the superiorities could have been due to chance, all changes were on 
the positive side for the thiamine-fed group. 

The second experiment lasted for one year and again, in various tests, the 
subjects receiving the thiamine showed a superiority over the controls. The 
nature of the tests is exemplified by the following list: Visual acuity, height, 
weight, remembering word pairs, code substitution, memorizing, remembering 
morse code, intelligence tests, reading, vocabulary, reaction-time, educational 
achievement. With the controls’ increases roo units, the test subjects gave 
rises from 113 units (weight) to 3,200 units (visual acuity—Snellen). Reading 
showed an increase to 2,800 units and memorizing to 533 units. Height and 
reaction time increased little, height to 120 units, and reaction time to 118 units. 

During a second year, one quarter of the subjects who had received thiamine 
during the first year received the placebo and one quarter of those who had 
received the placebo received thiamine. The vitamin subjects gained an 
average of 15 per cent. in performance in the first year as against 10 per cent. 
in the control group, whilst, in the second year, the figures were 22 per cent. 
and 15 per cent. respectively. 

During a third year, pairs of individuals were again reversed without their 
knowledge, so that those thiamine-fed received a placebo, and those placebo-fed 
received thiamine. The unreversed thiamine-fed cases continued to show 
superiority in all rr tests, but the reversed ones, although not receiving thiamine, 
showed no adverse effects of the withdrawal in intelligence tests, educational 
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achievement, reaction time, weight or height. The improvement in these 
measurements continued after the cessation of the thiamine. 


USE OF THIAMINE ON MENTAL DEFECTIVES. 


In view of the persistence of improvement in intelligence tests after the 
cessation of the administration in normal children, an investigation of the effect 
of the vitamin upon mental defectives has been undertaken. 


(1) Selection of Cases and Dosage. 


The entire population, numbering 687 persons of all grades, of all ages > 
and of both sexes, of a mental deficiency colony was examined. AJl cases who | 
had shown no improvement in behaviour, either in their lodges, at school or 
at work, were given 3 mgm. thiamine once daily. This dose was 1 mgm. | 
greater than that used by Harrell in order to ensure that the total quantity 
of thiamine ingested daily was at least equal to that given by this worker. 
In addition, the possibility existed that mental defectives might require a 
greater quantity than would average individuals in order to show an equal 
improvement. 

Mental deficiency is a social concept, behaviour being of paramount impor- 
tance in consideration of fitness for normal life. In this investigation three 
social aspects have been noted, the general behaviour in the lodges, the progress 
at school or work, and the social age as measured by Doll’s social maturity 
test. In addition, the LO. was compared before and after treatment, the same 
test being used on each occasion in the same case. For cases with chronological 
ages of more than 14 years and with I.Q.’s of 50 or more, the Wechsler-Bellevue 
(verbal) test was used. The Merrill-Palmer test and the Stanford Revision 
of the Binet test were used on the remainder. 

At the colony at which this investigation was undertaken, the nurse in 
charge of each lodge writes a routine yearly report upon each case. These 
reports were used to determine that the defectives were not improving. No 
case was given thiamine if any doubt existed, however slight, that any improve- 
ment had taken place during the twelve months preceding the commencement 
of the thiamine. The cases had been admitted to the colony from 3 to 17 years 
before the beginning of the investigation, so that the maximum improvement 
due to discipline, habit training and colony régime had already ta'cen place. 
No defective was included in the series if the S.A., obtained on two occasions at 
six-monthly intervals over a period of one year, showed a rise, however slight. 

The total number of defectives who had shown no improvement and who . 
subsequently received the thiamine in doses of 3 mgm. once daily for a period 
of from 5 to 6 months, was go, 55 being males and 35 being females. The dose 
used appears to be the maximum advisable, as even with this relatively low 
dose, the necessity arose in three cases to terminate the treatment within 
three months owing to increased excitability. In one man, destructiveness 
increased, in another noisiness increased, whilst the third became more violent- 
tempered. In addition, one female and one male became over-excitable and 
hot-tempered, but insufficiently so to necessitate cessation of the thiamine. 
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At the commencement of the treatment the males varied from 6}} years 
to 507°; years and the females from 444 years to 52,5 years in age, the distri- 
bution being shown in Table I. 


TABLE I.—Chronological Ages of Cases before Thiamine. 


Years. M. F. 
o . 7 7 
10 ! 25 IO 
20 : II 5 
30 8 
40 ; 2 4 
50 ‘ I I 
Total 55 35 


Idiots, imbeciles and feeble-minded were included in each sex, the intelligence 
quotient ranging from o to 88 in the males, and from o to go in the females 
(Table V). 


(2) Results. 
The results may be described in four groups : 


(a) Behaviour in lodges. 

(b) Work or school reports. 
(c) Social age. 

(d) Intelligence quotients. 


(a) Of the go cases, 12 showed improvement, 5 of these being termed 
slight. The stationary cases numbered 73, and 5 deteriorated in behaviour. 
These figures exclude the 3 cases already mentioned whose behaviour 
deteriorated to such a degree that the thiamine was stopped before the ter- 
mination of the experimental period of from 5 to 6 months. 

(b) Of 65 cases who attended school or work, 10 showed improvement, 
5 of these being reported as showing a slight change only. Those remaining 
stationary numbered 52 and 3 deteriorated at their school or work. The 
remainder were too low-grade to attend either school or work. 

(c) The results of testing and retesting are not precisely constant. Con- 
sequently a comparison of the S.A. immediately before the commencement 
of the thiamine with that after its ingestion for 5 or 6 months may not be 
accurate. The S.A. of the cases in this investigation were estimated at least 
twice, at six-monthly intervals, preceding the beginning of the administration 
of the thiamine. Although the S.A. after the cessation of the thiamine was 
frequently greater than that estimated immediately previous to the commence- 
ment of the preparation, if it was not higher than each of the preceding S.A.’s, 
it could not be termed a true increase. True increases have, therefore, beer 
taken to be S.A.’s greater after the cessation of the thiamine than any of those 
before its commencement. True increases numbered 21 in a total of go cases, 
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and varied from 0-2 to 2:3 years. Of 18 defectives showing a decrease of S.A. 
after the administration of the thiamine, ro showed a decrease before the 
commencement of the preparation and this decrease continued during its 
administration. Of 37 cases who showed the same GA in the two estimates 
preceding the thiamine, 7 showed a decrease after the administration of the 
preparation. Cases numbering 14 remained stationary in the two estimates 
before the thiamine and in that after. Of the 37 cases stationary preceding 
the thiamine, 16 increased, and 14 remained stationary in S.A. 


TABLE II.—Number of Cases at each S.A. before and after Thiamine. 


Before. After. 

S.A. i 
M. F. Total. M. F. Total. 
O 14 8 22 13 9 22 
I I3 7 20 I3 6 I9 
2 4 2 6 4 I 5 
3 5 O 5 4 I 5 
4 5 3 8 6 I 7 
5 3 2 5 3 4 7 
6 3 6 9 2 4 6 
7 2 3 5 I 6 7 
8 3 2 5 7 I: 8 
9 2 2 4 o 2 2 
IO ¿Ï e I I o I 
II o o O I o I 
55 35 go 55 35 go 


TABLE IJI.—Number of Cases Showing Changes in S.A. after Thiamine. 


Raised. Stationary. Decreased. Total. 
Female -. I3 i II : II e 35 
Male e 23 : 25 sg 7 : 55 
36 ; 36 : 18 : go 


mem —— i —— 


TABLE IV.—Number of Cases Showing Changes after Thiamine in 
S.A.’s Stationary Previously, 


Raised. Stationary. Decreased. Total. 
Female . 4 ; 3 2 9 
Male e 12 ; II 5 28 
16 I4 7 37 


a —_ ——s 


(d) Variation in I.Q.’s after thiamine is shown in Tables V and VI. In 
the latter the two sexes are combined. In this table the cases who were too 
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low-grade to score any points on the Merrill-Palmer scale are omitted. The 
number of units of increase varied from I to 20. 


TABLE V.—Number of Cases at each Intelligence Quotient before and 


after Thiamine. 
Before. After. 
LO, Im, LO 
M F. Total. M. F. Total. 
o A 18 I2 30 20 I2 32 
I 2 0) 2 3 I 4 
20 5 2 7 6 4 10 
30 . 4 9 13 4 5 9 
40 d 8 6 14 5 7 12 
50 5 4 9 6 2 8 
60 5 o 5 5 2 7 
70 2 0) 2 2 a 2 
80 4 0 A I I 2 
. 90 O I I O O o 
100 O O Oo I a I 
Totals . 53* KÉ 87 53 34 87 
* No I.Q. in two cases, t No I.Q. in one case, ; 
TABLE VI.—Vartation in I.Q. 

Test. -= Raised. Stationary. Fell.* Total. 
Merrill-Palmer . 3 : 3 . IO ; 16 
Stanford Revision 6 ; 3 16 ; 25 
Wechsler (Verbal) 8 5 ; 3 : 16 


* Inclusive of falls due to normal average yearly decrease, 


DISCUSSION. 


(a) General remarks.—The individuals who showed improvement in ore 
form or another are shown in Table VII. 


TABLE VIT.—Cases who Showed Improvement after Thiamine. 


Improved in. Before treatment. 

Case No. E EE CC, een, 
Lodge. Work. S.A, LO, Ch. age. S.A. 

8 -+ O — — : 7 0'4 

IO + o — — : 7 ob 
I2 + O — — ; II 0:2 
16 + o — — ; 5 0'4 
20 + O — — : 8 0'9 


25 e — + — ‘’ I2 13 


1949. | BY G. DE M. RUDOLF, M.R.C.P. QI7 


TABLE VII—continued. 


Improved in. Before treatment. 
Case No. EN Ge 

Lodge. ` Work. S.A. LO. Ch. age. S.A. 
27 ‘ =, = + = : II I'3 
28 : — O + — i I2 I'3 
20 — O + — ; I2 0°94 
33 = = + a 5 9 3°6 
35 = + = = 13 8-6 
36 = + + = 7 3°0 
39 ES SR ES = II S'I 
40 = = + = I7 4'0 
4I = = T = 3I 3°5 
42 F F ar s= 25 I°9 
44 — — — 22 5°8 
45 = = + = 33 26 
46 — — + — 26 4'2 
47 = SS = i 30 4°5 
48 + + — — 26 7'2 
49 — - + e 17 6-8 
50 — — + + 35 10:8 
5I Se + = d 47 5'0 
52 — — + + 23 5°8 
55 = E Se + 36 I°5 
56 — — + o I7 r°8 
60 = = —. +4 28 2'I 
6r ~ z ~ + 45 7°2 
62 + + — — 36 7:8 
63 = = = 29 9°7 
65 — — — + 38 8:0 
66 T T = GR I9 7:6 
68 — — + + II 2°9 
73 — a — + I7 1°8 
74 ES E St RS 13 4°3 
76 = + — + 4I ON: 
77 = = + = 38 6:3 
79 — — + — 37 5°8 
80 + z = = 44 5°0 
86 — — — + 3I 8°5 
87 + + + 25 7°6 
88 — — — + 2I 6°8 
go — o — + 25 7°8 
44. I2 IO 2I I7 Totals 

+ = Improvement. — = No improvement. o = No school, work or test. Chronological 


ages to the nearest year. 
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This table shows that a few cases improved in more than one quality. 
Number 36 improved in work and S.A., No. 76 improved in work and I.0., 
Nos. 50, 52, 68 and 74 improved in S.A. and in I.Q., Nos. 48, 51 and 62 improved 
in lodge and work, No. 66 improved in lodge, work and IO. No. 42 in lodge, 
work and S.A., and No. 87 in lodge, work, S.A. and I.Q. 

. The degree of improvement was seldom great, but as the cases had been in 
the Colony for periods varying from 3 to 17 years and had shown no improve 
ment for a minimum period of one year before the commencement of the thia- 
mine, any improvement, even if slight, is of interest. A slight improvement 
every six months will, if continued over a few years, become a considerable 
alteration. 

Details of the improvements in lodges and at work are as follows : 

Cases 8, ro 12 and 16 take more interest in their general surroundings 
and Case 20, in addition, a greater interest in other children. 

Case 35 has improved in reading, Case 36 in talking, and also he takes a 
greater interest in Montessori apparatus. Case 39 hasimproved in both reading 
and arithmetic. | 

Case 42 shows a general improvement in behaviour. He is more contented 
and less noisy. He takes a greater interest in his surroundings and talks more. 
He has improved slightly at work. 

Case 48 is also more contented, less boisterous, and his hot tempers are 
becoming fewer. A general improvement has taken place in his behaviour. 
A slight improvement at work has been noted. 

Case 51 is brighter and more alert. He is more friendly with other patients, 
now works at domestic occupations without being prompted, and shows no 
violent outbursts. | 

Case 62 is more cheerful and brighter. He mixes more with others in 
conversation and games and is more active. Whereas, previously, he was 
lazy, he now works hard and well. 

Case 66 is now alert, active and more able to grasp instructions. He was 
unable to read or write, but is now eager to learn and copies written matter 
on bags or boxes in the general stores where he works more efficiently. 

Case 76 is working more satisfactorily and is more willing to help, whilst 
Cases 80 and 87 are more stable in their general behaviour, the second having 
also improved in her work. 

(b) Chronological age—Those who improved in their lodges varied from 
5 to 47 years of age, those who improved at school or work from 7 to 36 years 
of age, those who showed rises of S.A. from 7 to 38 years of age, and those who 
showed rises of IO from 11 to 41 years of age. It is clear that both children 
and adults showed improvement. 

(c) Social age-—The pre-treatment S.A.’s of those who improved varied 
from 0:2 to 68 amongst those who improved in the lodges, from 1-9 to Dh 
amongst those who improved at school or work, from 0'94 to ro-°8 in thos 
who showed a true rise of S.A., and from 1°5 to ro°8 in those who showed a 
rise of LO Although improvements occurred amongst all levels of S.A., they 
were less common amongst those with S.A. below ro than amongst those 
above this level. 


| 
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SUMMARY. 


A series of go certified mental defectives of both sexes, all ages and all 
grades, were given orally 3 mgm. thiamine once daily for 5 to 6 months. 

All cases had shown no improvement in their behaviour in their lodges, in 
their school or work, or in their social ages for at least one year prior to the 
commencement of the administration of the thiamine. 

The cases were in a colony for mental defectives and had been in this colony 
for periods varying from 3 to 17 years. 

The behaviour of 5 cases became more violent or destructive. In 3 of these 
cases the necessity arose to stop the treatment after 3 months had passed. 
These 3 are excluded from this discussion. 

Of the go cases who received the full course, 44 showed improvement in 
one or more of the following: (a) Behaviour in lodge, (b) work or school, (c) 
social age, (d) intelligence quotient. 

Further observation of these improvements is required in order to determine 
whether they are permanent, and, perhaps, progressive in nature. 


My thanks are due to Dr. J. Lyons, Medical Superintendent of Hortham 
Colony, for permission to refer to these cases. 
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THE TREATMENT OF DEPRESSION WITH DESOXYEPHEDRINE 
(METHEDRINE) 


By G. DE M. Ruporr, M.R.C.P., D.P.H., D.P.M., 


Hon. Psychiatrist, Bristol Clinic for Functional Disorders. 


THE treatment of depression with desoxyephedrine (pervitin or methedrine) 
is not new. In 1943 Davidoff reported a comparison of the effect of this 
preparation with amphetamine and dextroamphetamine on 8 normal and 8 
depressed individuals. He found that desoxyephedrine gave the most rapid 
results, acted the longest and produced the greatest motor activity the most 
often. . 
Golla, Blackburn and Graham recorded in 1940 that, although they found 
no difference between the effects of the two preparations in carefully arranged 
tests, the effect of 10 mgm. of amphetamine sulphate in 2 individuals was equal 
to that of half this quantity of desoxyephedrine. Cuthbertson and Knox, 
in 1947, reported that on fatigued soldiers methedrine was 1} times as strong 
as amphetamine. 

In view of these reports a series of cases of depression has been treated 
with desoxyephedrine in an attempt to determine whether the preparation 
can, in even a few instances, take the place of electric-convulsion therapy. 
If an equally effective and safe alternative to the severe and often uncomfort- 
able E.C.T. could be found, the advantage to the patient would be obvious. 


Type of Cases. 

A total of 42 cases was treated ; 33 of these were female and o were male. 
All the men were treated as out-patients whilst living in their homes. Of the 
women, 28 were in-patients in a nursing home. The ages of the cases ranged 
from 24 to 8g years, the distribution being shown in Table I. 


TABLE I.—The Age-dtstribution of Treated Cases. 


Age in years. N patel ot 
20- i 7 F 3 
30- 3 
40- S 
50- II 
60- 8 
70- 8 
Total 42 
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The duration of the existing attack of depression before desoxyephedrine was 
commenced in the cases who showed improvement and in whom the history 
was satisfactorily obtained is seen in Table II, which shows that improvement 
occurred with varying durations of depression. 


TABLE II.—Duration of Existing Depressive Attacks before Treatment with 
Desoxyephedrine in Cases who Improved. 


Duration in Number of 

months. cases. 
O-I 4 
2-6 8 
7-12 5 
13-24 I 
25-30 2 
31-36 5 
.I2 years I 


The degree of depression present at the commencement of treatment is 
difficult to define accurately, but, with the exception of 3 cases treated at an 
out-patient clinic, it was sufficiently severe for all patients to be willing to pay 
specialist fees. In addition, in 28 cases, the condition was sufficiently serious 
for the patients to enter a nursing home. In no case was the patient actively 
suicidal, although many harboured a desire for death, and thought “‘life not 
worth living.” 

-~ Advanced age was not found to be an indication for withholding treatment, 
the cases treated of 80 years or more in age showing no adverse effects and 
improving under treatment. One case, aged 82 years, received doses up to 
Io mgm. Lës without ill effect, and another, aged 8I years, mgm. Io o.m. 
and 74 mgm. at Io a.m. and at noon with benefit. The level of the blood 
pressure may be an important matter. Desoxyephedrine is d-N-methyl- 
amphetamine hydrochloride and one of the sympathomimetic group of drugs. 
The blood pressure at the beginning of the treatment is seen in Table III. 


TABLE III.—Number of Cases at Each Level of Systolic and Diastolic ` 
Pressure (in mm.) and at Pulse Pressures preceding Treatment. 


Systolic Number Diastolic Number Pulse Number 
pressure, of cases. pressure. of cases. . pressure. of cases. 
go- I 40-— S I 20- 3 
I00-— 2 50-— å O 307 2 
IIO- 3 60- s 5 40— 8 
120- 7 70- ; 6 50- 9 
I130- 7 80- . I6 60- 8 
I40- 7 go- ; 5 70- 2 
I50- 3 I0o- S 3 80- 4 
160- 3 IIO- I go- o 
I170- I I20 I I0o 2 

180- 2 
I90- I 
200 I 
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The systolic pressures ranged from 98 mm. to 202 mm., the diastolic from 40 mm. 
to 128 mm. and the pulse pressure from 22 to 100 mm. 

No adverse effects of the treatment were noticed at the levels shown in 
Table ITI, but in Case No. 16, a woman 72 years of age, a right hemiplegia 
developed during treatment. The blood pressure, taken a few hours after, 
was 255/160. Three days later it had fallen to 230/130; a further three days 
later to 170/100, but five days after this returned to its original level of 202/128. 
In this particular case the patient, from lying apathetically in bed taking no 
interest in her surroundings and being hand-fed, became talkative, commenced 
reading, took her meals herself, sat up in a chair, and walked. 

It would appear that cases with levels of systolic pressure up to 200 mm. 
or of diastolic pressure of 120 mm. can be treated in safety with desoxy- 
ephedrine. 


General Clinical Effect. 


The general effect of desoxyephedrine is to make life appear more ‘‘ rosy.” 
After dosage adequate for the individual, depression lifts, mental and physical 
energy returns, apathy passes and euphoria may appear. The cerebral pro- 
cesses are quickened, although in Case No. 26, a lady of 8r years, this more 
active cerebration resulted in less bodily activity. This patient had suffered, 
in addition to her depression, from constant anxiety, especially with regard 
to the making of daily decisions. A high dose of desoxyephedrine prevented 
her from dressing, as her mental processes were too active for decisions to be 
made as to which clothes to wear or what she should do. By reduction and 
adjustment of the dose, the cerebral processes were stimulated sufficiently to 
help the patient perform her daily programme without her activities being 
paralysed by a too actively comparative mental process. 

Another case of interest is No. 29, a man aged 29 years, who complained 
of depression, apathy, lack of interest and unreality feelings. He reported 
that amphetamine sulphate, with which he had previously dosed himself, 
produced more physical activity with proportionately less thought, whereas 
methedrine produced equal activity, but preceded by planning and mere 
thought. 

Frequently the patient continues to complain as before of depression, but 
observers notice that the appearance of depression is lessening. The patient, 
during the early days of the treatment, may deny improvement until it is 
pointed out that the same objective phenomenan, such as spells of crying, 
are less frequent. Even then the patient will often say that no improvement 
has occurred, as the feelings remain unchanged. An increase of dose at this 
stage will usually make the patient realize that slight improvement has taken 
place, and that the treatment is worth continuing. Owing to the apparent 
absence of improvement in the first few days, the patient should be told 
before its commencement that no improvement may occur at first. 

The markedly increased mental activity that invariably occurs after 
adequate dosage of desoxyephedrine can be detrimental in agitated and anxious 
individuals. A fine clinical judgment is necessary to determine accurately 
whether the depression is a result of the anxiety, or the anxiety a result of the 
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depression. When the first condition exists, desoxyephedrine enhances the 
agitation. An example of this was Case No. 42, a male medical student, 
24 years of age, who was depressed and agitated. Desoxyephedrine reduced 
the depression and allowed him to continue with his studies. His ‘‘ nervous- 
ness `" increased and he complained that he was more “‘ jittery.” Observation 
clearly showed that, with even 24 mgm. the anxiety became more severe. 
Abreaction, under hypnosis, abolished the anxiety and, in consequence, the 
depression, already improved, ceased. A second example is Case No. 14, a 
woman, aged 53 years, who developed depression and an intense fear of glass, 
although she had lived in a glass-dealer’s shop all her life. Desoxyephedrine 
in 24 mgm. doses intensified her fear and augmented her agitation. Analysis 
under hypnosis produced no abreaction. As, when recovered, she would, 
of necessity, return to her previous surroundings of glass, she was progressively 
trained back to the handling of whole and broken glass, the depression dis- 
appearing as confidence was regained. 

Delusions accompanying depression are not effected by desoxyephedrine. 
The depression is reduced or abolished so that the delusional ideas, although 
persisting, do not trouble the patient so greatly, and he comes to accept them 
as beliefs which are self-evident and so do not require discussion. As a conse- 
quence of their not being constantly described they tend to become less intense. 
Case No. 30, a man 51 years of age, who showed depression, insomnia and 
absence of effort, and who complained of abnormal taste and that his enemies 
were trying to ‘‘ dope” him and kill him, improved so greatly as regards his 
depression that he himself agreed that he was better. His delusions, although 
still present, were not held so firmly. Case No. 21, a married woman aged 
50 years, followed a stranger about 15 miles believing he would guide her to a 
lover of 27 years earlier. On 24 mgm. of desoxyephedrine once daily she lost 
her depression, and referred to her earlier lover only if closely questioned 
instead of constantly discussing her journey and its object. A dose of 5 mgm. 
twice daily agitated this patient, and brought on a recrudescence of her delu- 
sional ideas. Case No. 39, a married woman of 29 years, worked again actively 
in her house, cried less, regained self-confidence and became much less depressed 
when taking mgm. Io thrice each morning, but still believed, without being 
able to give a reason for her unusual belief, that a man in a workshop beyond 
the end of her garden read her thoughts. 

Obsessional thoughts, although not abolished by desoxyephedrine, may 
occur less frequently. Case No. 25, a woman of 67 years, was depressed, 
tearful and agitated, being particularly perturbed by the recurrence of the word 
‘“ Liar ’’ in her mind. This obsession had commenced at the age of r5 years, 
had ceased for many years, but had recurred latterly. When her depression 
had nearly vanished, about 5 weeks after the beginning of the desoxyephedrine, 
the frequency of the occurrence of the word was considerably reduced. 
Although the patient still objected to it, she was not depressed by its occurrence. 

The depression of the hysteric may be improved by desoxyephedrine, but 
this change may, of course, be due largely or entirely to suggestion, as in a youth 
aged Ig years, in whom the mood varied with the environment and with his 
feelings towards those around him. 


924 TREATMENT OF DEPRESSION WITH DESOXYEPHEDRINE, [Oct., 


The manic-depressive who swings directly from depression to elation may 


be able to be balanced by a careful adjustment of dose. Case No. 17, a woman 
aged 30 years, was prevented from becoming depressed by a permanent dose 
of 5 mgm. in the morning and 24 mgm. at midday. The elation also appeared 
to be reduced, the personality becoming more stable. 

Patients suffering from regularly recurring attacks of depression could be 
given desoxyephedrine when the onset of the depression is due, but this method 
of administration has not been able to be tried in this series. Seventeen cases 
who had suffered from previous attacks of depression have been treated, their 
first depressive phases having occurred from o months to 30 years before the 
desoxyephedrine was commenced, and the last preceding attacks from r to 
25 years earlier. The length of time since the first attack, or since the last 
attack, bore no relation to the results of treatment. For instance, Case No. 33, 
a business manager whose first depressive attack had occurred 23 years 
previously, improved as completely as did Case No. 36, whose first attack had 
taken place rg months previously. With regard to the last attack, Case No. 24, 
whose last preceding attack occurred 21 years earlier, made as complete a recovery 
as did Case No. 35, whose last preceding attack took place 12 months earlier. 

These recurring attacks of depression would, without doubt, have passed 
away if they had been untreated, but as 12 of the 17 cases improved whilst 
receiving the desoxyephedrine, the coincidence of this number improving at 
the same time, if the preparation had not been given to them, would have been 
remarkable. Of the remaining 5 cases, one showed no improvement on 2} 
mgm. every morning, the only dose given to her ; two were the agitated cases 
Nos. 5 and 14, and no recent reports have been received of the two others, Cases 
Nos. 31 and 34. 

Improvement in symptoms, in addition -to the depression with its accom- 
panying apathy, loss of interest, etc., occurred in Case No. 27 who stopped 
picking her face; in Case No. 28 who became more self-confident and less 
complaining ` in Case No. 15 whose delusions faded away ` in Case No. 16 
who began to talk, walk and read ; in Case No. 18 who ceased being quarrel- 
some ` in Case No. 25 whose obsessional thoughts became less frequent ; in 
Case No. 40 whose self-confidence returned, and in Case No. 29 whose sense 
of unreality passed away. 

Symptoms did not always cease concurrently. Depression disappeared in 
Case No. 11 before the loss of interest, so the patient, whilst acknowledging 
that she was happier, complained bitterly, until it returned, of her lack of 
interest in her surroundings and in her family. Case No. 25, although appre- 
ciating fully that she was less depressed and that she took, again, an interest in 
life, complained that her head pains, which were of a psychosomatic tvpe, 
persisted. Another instance is Case No. 29, who improved markedly as regards 
his depression, but the feelings of unreality remained longer before they, too, 
finally faded away. 


Dosage. 


Emphasis must be laid on the necessity for care in the use of this prepara- 
tion, but, used with constant observation and frequent adjustment of the dase, 
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i.e. one or two days following each alteration, no serious adverse effects occur. 
Owing to every individual requiring an amount appropriate for him, the initial 
dose should be small, not more than 24, mgm. given before breakfast, and if 
desired at midday. This quantity should not be increased by more than 
24 mgm. at one time, and not until 2 days have passed, so that a full knowledge 
of the effect of the dose has been obtained. Cases Nos. 5 and 41 are examples 
of the necessity of exercising care in the dosage. 

Case No. 41, a man aged 34 years, could not tolerate more than 2} mgm. 
A dose of double the size produced palpitation, pressure in the head and 
tremor, persisting for r to 2 hours on each of two occasions on which it was 
tried. Another case of intolerance is No. 5, a woman aged 62 years. The 
depression and agitation from which this patient suffered had disappeared 
after 6 electric convulsions. Five months later it had returned, and 12 further 
treatments with E.C.T. had had no effect. Desoxyephedrine, in doses of 24 
mgm. and 5 mgm., did not relieve the depression but increased the agitation, but 
both ceased during treatment with stilboestrol. 

Once the observation has been made that the patient can tolerate 2} mgm., 
the dose can be progressively increased by 24 mgm. every third day until a 
total of Io mgm. is being given, provided no undue restlessness, over-talkative- 
ness, agitation, “‘racing’’ of the mind, gastro-intestinal disturbance, irrita- 
bility, headache, giddiness, palpitation, tachycardia, flushing, tremors, sleep- 
lessness or excessive sweating has occurred. The midday dose can be similarly 
increased to ro mgm., and a third dose can be added at about 10.30 a.m. if 
considered advisable. 

This slow process of reaching 30 mgm. in the first half of the day occupies, 
as a minimum, a period of 24 days. Consequently, if the patient requires this 
quantity in order to abolish the depression, a week or two may elapse before 
improvement appears. During this time the patient and his relations may 
consider the treatment valueless or may themselves increase the dose, perhaps 
giving an overdose and producing toxic symptoms. Case No. 29 is an example 
of this. This patient had been severely depressed for 18 months, and he 
considered that the small initial dose was insufficient. He gave himself ro mgm. 
every morning and at noon. He immediately developed hyperacidity, tachy- 
cardia, hyperidrosis, irritability and self-pity. He then stopped the desoxyephe- 
drine completely and became, again, severely depressed. Seen again, he was 
started on 74 mgm. every morning and 5 mgm. at noon, and he progressively 
improved, returning to his work as a dispensing pharmacist. 

The alternative of commencing treatment with a higher dose, such as 
5 mgm., appears unwise. If the patient cannot tolerate this amount without 
discomfort the unpleasant symptoms may tend to increase the depression, 
and he may refuse to continue the treatment, considering that any dose will 
cause him distress. The slower process is, in consequence, the wiser, provided 
that it is adequately controlled by frequent observation. 

Golla, Blackburn and Graham pointed out that as the effect of desoxy- 
ephedrine wears off, the subject may feel unduly tired and listless. For this 
subjective feeling Rudolf reported that, in the case of amphetamine sulphate, 
glucose was of value. 
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Insomnia produced by desoxyephedrine can be prevented by reducing the 
strength of the last dose or by administering it earlier, the duration of action 
of from 6 to 12 hours being taken into consideration. Hyperidrosis alone, 
such as of the palms, is not necessarily an indication for reduction of dose, even 
though, as in Case No. 34, 1t was increased by the desoxyephedrine. The 
patient perspired profusely, especially in the axillae, when anxious, as, for 
instance, before committee meetings and when meeting strangers. Ampheta- 
mine sulphate in doses of 24 mgm. and 5 mgm. produced marked perspiration. 
Within 3 to 4 weeks of commencing desoxyephedrine the depression had 
considerably decreased, although the dose had not exceeded 5 mgm. daily, but 
the perspiration persisted. Tincture of belladona, 5 m. thrice daily and 
increase of salt intake failed to decrease the sweating, but as the anxiety 
decreased in association with the decrease of the depression the perspiration 
lessened, ultimately occurring only occasionally and not even necessarily at 
difficult committee meetings. 

The duration of treatment varied from 6 days to 7 months in completed 
cases who improved (see Table IV). Table IV shows that the majority of 
cases who improved and about whom accurate information could be obtained 
required less than 2 months’ treatment. The patients requiring the longer 
courses may, perhaps, correspond to those who require maintenance doses of 
E.C.T. over several months in order to reduce the depression and prevent its 
recurrence. An example is a woman to whom a course of 12 electric convul- 
sions were given, but who required maintenance treatment over 14 months ; 
22 further shocks being given, before she remained continuously well. 


TABLE IV.—Duration of Completed Courses of Treatment in Cases who 


Improved. 
Duration. ee 
Less than 1 week . : S : 2 
I-2 weeks 2 
3-4 D 7 
538, 5 
Qg-I2 ,, 2 
5 months I 
6 ,, I 
e SEN 2 


Prolonged, continuous administration of amphetamine sulphate has been 
noticed in some cases to diminished the effect (Rudolf), the temporary cessation 
of the preparation was found to be advisable in such cases. This decrease of 
effect has not been observed with desoxyephedrine in this series, although 
certain patients have now taken the preparation for o months. 

Cessation of the treatment has, in this series, usually been sudden, but the 
dose has been decreased gradually in a few cases. Probably the sudden 
cessation is wiser, as any change of mood, indicating insufficient duration of 
treatment, is more noticeable. No adverse effects of sudden or gradual with- 
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drawal have been observed, with the exception of the return of depression in 
insufficiently treated cases. 


Results. 


Of the 42 cases treated, 35 showed either slight or marked improvement. 
Satisfactory results were not obtained in Case No. 4, a manic-depressive of 
72 years of age, who was swung into a hypomanic state by 24 mgm. ; in Cases 
Nos. 5, 9, 14 and 42 whose agitation increased on 24 mgm. ` and in Case Nos. 12 
and 20 who were transferred to other institutions before the dose was raised 
above 24 mgm. and 5 mgm. respectively. 

The degree of improvement is difficult to describe. Twelve cases returned 
to their previous conditions and occupations, frequently that of housewife. 
One returned to his work as a pharmacist, one to that of a manager of quarries, 
and one to that of a head-master. One man, who had sold his public house 
when depressed, became a taxi-driver. Other patients showed a smaller 
degree of improvement in their general condition, although the depression 
disappeared entirely in many instances. These cases were Nos. 7, 9, 15 and 
26, each aged over 80 years, and Nos. 3, 6, 16, 18, 22 and 28, each aged over 
70 years. 

The maximum duration of the improvement after the termination of the 
desoxyephedrine is not yet known. Many of the 35 instances of improvement 
are still under observation, and two cases are known to have relapsed 2 and 3 
months after the end of the treatment. In both, further courses of treatment 
produced improvement equal to that obtained earlier. Absence of knowledge 
of relapse in some other cases does not necessarily mean that no relapse has 
taken place. 


Electric-convulsive Therapy. 


Four cases had been given E.C.T. before the treatment with desoxyephedrine. 
Case No. I improved after E.C.T. and with desoxyephedrine alone. Case 
No. 5 improved after the first course of E.C.T. but not after a second, and became 
more agitated on desoxyephedrine. Case No. rr improved after each of 
four courses of E.C.T. and also after desoxyephedrine alone. Case No. 24 
improved after the first course of E,C.T., failed to improve after a second, but 
improved on desoxyephedrine alone. 

With the exception, perhaps, of those in the older age-groups the type of 
case treated in this series was that usually given E.C.T. The degree of improve- 
ment obtained was no less than that obtained in a previous series of cases 
treated with E.C.T. at the same nursing home, some cases attending as out- 
patients, and by the same psychiatrist. Although the numbers are too small 
for any definite or general statement to be made, Table V suggests that the 


TABLE V.—Results of E.C.T. and Desoxyephedrine in Cases Selected, Treated 
and Observed by Same Psychiatrist. 
Cases treated. Cases improved. 
ECT. . ; e 30 ; 25 
Desoxyephedrine. e 42 e 35 
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immediate results with desoxyephedrine are no worse than those obtained 
with E.C.T. 

In the table, the term ‘‘ Improved ”’ includes all marked and slight improve- 
ments, even if of a temporary nature. That the judgement of an improvement 
has not been too lenient is suggested by the percentage of improvements in cases 
of depression after convulsive therapy given by other observers compared with 
those of the present series (Table VI). 


TABLE VI.—Results of Convulsive Therapy in Depression. 


Author. SN GE 
Bennett . ‘ : ; 146 e 96 
Fitzgerald ; EEN 150 Í 95'3 
Osgood . g g i QI e 94'5 
Fitzgerald i i : 690 ; 92-9 
Muller . . ; e 148 , 87 
Present .. e ‘ ! 30 ; 83°3 


The estimate of improvement in each case treated by E.C.T. was formed 
before the treatment of cases with desoxyephedrine was commenced. The 
total number of cases treated and the number of improvements with E.C.T. 
were not determined until after the similar figures for the treatment with 
desoxyephedrine had been obtained, so the exact correspondence of the per- 
centages of improvement with E.C.T. and with desoxyephedrine is unlikely 
to be due to any psychological process of the observer, but must be a chance 
coincidence. If this similarity of results is confirmed in a large series of cases, 
and if no greater relapse rate occurs with desoxyephedrine than with E.C.T., 
it is clear that treatment by tablet is the method of choice. The possibility 
of the relapse rate after desoxyephedrine being greater than that after con- 
vulsive therapy is improbable, because, as Hinko and Lipschutz found, the 
relapse rate amongst cases treated with convulsive therapy was almost identical 
with that of cases which had improved without this treatment. Amongst the 
improved cases in the untreated group of 289 patients, 37-8 per cent. relapsed. 
Amongst 457 patients given convulsive therapy, 44-6 per cent. were given 
parole, the relapse rate amongst those given E.C.T. being 36-3 per cent. 


SUMMARY, 


1. Cases of depression, both male and female, in-patients and out-patients, 
and ranging from 24 to 8g years of age, were treated with desoxyephedrine. 
Improvement occurred in 35 of the 42 cases treated. 

2. The duration of the existing attack of depression before the adminis- 
tration of the treatment varied, in the successful cases, from less than one month 
to I2 years. 

3. The blood-pressure before treatment varied from 98 mm. to 202 mm. 
(systolic), and from 40 mm. to 128 mm. (diastolic). The pulse-pressure varied 
from 22 mm. to 100 mm. . 

4. The dose of desoxyephedrine required to reduce depression varied 
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according to the susceptibility of each patient, and ranged from the initial 
dose of 24 mgm. once daily to ro mgm. thrice before I p.m. 

5. Depression frequently improved before other symptoms. These were 
often effected less, but as the depression ceased their intensity became reduced 
until, finally, they tended to fade away. 

6. Seventeen cases with recurring attacks of depression, of which the first 
had occurred from g months to 30 years previously, were included in the series. 
Of these 17 cases, 12 improved. 

7. The degree of improvement varied, but one case returned to his work as 
a pharmacist, one as a quarry manager, one as a head-master, many to that 
of housewife, and one became a taxi-driver. 

8. The series of cases treated with desoxyephedrine were compared with a 
series of 30 depressive cases treated by the same psychiatrist with E.C.T. 
The percentage of improvement was identical in the two series. 

g. If confirmation of these similar results is obtained on large series of 
cases, the treatment with desoxyephedrine is obviously preferable. 


My thanks are due to Dr. E. Casson for permission to refer to cases treated 
at Mount Pleasant Nursing Home. 
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THE ACTION OF GLUTAMIC ACID IN HYPOGLYCAEMIC COMA.* 


By H. WEIL-MALHERBE. 
Runwell Hospital, Wickford, Essex. 


THE loss of consciousness in hypoglycaemia is generally regarded as a 
direct consequence of the fact that the brain cells are being increasingly de- 
prived of glucose, their principal fuel. The prompt relief of symptoms bv 
glucose administration led to a number of investigations on the effect of other 
substrates known to sustain the respiration of surviving brain slices in vitro. 
Amongst these are various mono- and disaccharides, and such acids as lactic. 
pyruvic, succinic or glutamic acid which may be formed from glucose in the 
course of its metabolism. It appeared, however, that, in contrast to their 
in vitro action, most of these substances, including glutamic acid, were unable 
to relieve the symptoms of hypoglycaemia in eviscerated or hepatectomized 
animals (Bollmann and Mann, 1931 ; Maddock, Hawkins and Holmes, 193s’. 
Similarly, lactic and pyruvic acids were found to have no effect on the oxygen 
consumption of the brain or the comatose state of hypoglycaemic patients 
undergoing insulin shock therapy (Wortis and Goldfarb, 1940; Goldfarb and 
Wortis, 1941). It has been shown for several substrates, including glutamic 
acid, that their rate of diffusion from the blood stream into brain tissue was 
markedly slower than that of glucose, and that therefore the concentration 
necessary for the maintenance of nervous function was not reached (Klein, 
Hurwitz and Olsen, 1946; Klein and Olsen, 1947). In harmony with this are 
the observations of Friedberg and Greenberg (1947), and of Waelsch, Schwenn 
and Bessman (1949) that intravenously injected glutamic acid is not taken 
up by brain tissue. The differences between the in vitro and in vivo results 
seemed to be adequately explained by these experiments. 

The demonstration by Mayer-Gross and Walker (1947, 1949) that the 
coma of some hypoglycaemic patients may be terminated by an intravenous 
injection of glutamic acid was therefore unexpected. To reconcile it with 
the facts already known one of the following two assumptions may be made : 
(1) that there exists a species difference between the experimental animals 
previously used and the human subject, and that in consequence of this the 
effective concentration of glutamic acid is either lower, or reached more readily 
in human than in animal brain; or (2) that the inactivity of glutamic acid 
in the animal experiments was due to the absence of the viscera, especially 
liver and adrenals. In this case the effect would not be due to a direct action 
of glutamic acid on the brain cells, be it as fuel or in connection with some 
specific metabolic function of glutamic acid, but would ensue from a primar 
effect elsewhere, e.g. conversion to glucose in the liver or hormonal stimulation. 


* A Paper read at the Quarterly Meeting of the Royal Medico-Psychological Associat:.2 
on 23 February, 1949. 
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A direct utilization of glutamic acid as fuel for the brain cells is unlikely as 
explanation for the effect. It would be difficult to understand why closely 
related metabolites such as lactic, pyruvic or succinic acid, all like glutamic 
acid readily oxidized by brain slices, should not be equally effective. The 
inactivity of succinic acid, which is in the direct path of oxidation of glutamic 
acid, has been shown by Mayer-Gross and Walker and confirmed in this 
hospital. On the other hand, Mayer-Gross and Walker have found that 
glycine and p-aminobenzoic acid have effects similar to that of glutamic acid, 
yet there is no evidence that these substances can be utilized by brain cells 
an vitro. l 

In the same way the absence of any correlation between the activity of a 
substance and its glycogenic properties argues against the effect being due to 
the conversion of glutamic acid into glucose by the liver. Moreover, since the 
liver is the locus of the supposed transformation, feeding of glutamic acid by 
nasal tube should be even more effective than intravenous injection, yet a 
number of feeding experiments have shown negative results, confirming 
similar experiments reported by Mayer-Gross and Walker. Finally, con- 
clusive evidence will be presented showing that the injection of small doses of 
glutamic acid elicited a rise of blood sugar far in excess of the limits which 
could have been reached had the glucose originated from the injected glutamic 
acid.* 

The conclusion arrived at in this communication is that the effect of 
glutamic acid in hypoglycaemic coma is entirely due to adrenergic stimulation. 
It is based on the following observations : 


(1) The injection of glutamic acid in hypoglycaemic coma induced 
the classical triad of adrenaline action, rise of blood pressure, rise of 
pulse rate and rise of blood sugar. 

(2) The minimum effective dose of glutamic acid was found to be 
much smaller than the dose given by Mayer-Gross and Walker, suggest- 
ing a catalytic mechanism. 

(3) Blood taken from hypoglycaemic patients after glutamic acid 
injection showed increased adrenergic activity compared with blood 
taken before the injection. 

(4) Intravenous injection of adrenaline produced the same effects 
as glutamic acid. In particular the rise of blood sugar was of the same 
order of magnitude. 


EXPERIMENTAL. 


The monosodium salt of glutamic acid was used for injection. To avoid 
the undesirable admixture of large quantities of NaCl the salt was prepared 
from free glutamic acid by the addition of the calculated amount of sodium 
hydroxide solution. The solutions were 25 per cent. with respect to free 
glutamic acid. 

* Mayer-Gross and Walker also cite the absence of change in blood urea as evidence against _ 
the conversion of glutamic acid into glucose. This is, however, a doubtful argument, as the 


absorption of glutamic acid does not lead to increased urea formation (Leuthardt and Glasson, 
1946). 
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Adrenaline was injected in solutions containing 5 mgm. in roo ml. of saline 
(1:200,000) at a rate of 1-2 ml. per minute. 

Solutions for injection were sterilized by filtration through Seitz filters ani 
stored in sealed ampoules. 

Blood sugar was determined in duplicate by the method of Nelson (rou 
on 0:2 ml. samples of capillary blood. Samples were collected before and 
5 minutes after the injection, in the case of adrenaline 10 minutes after the 
beginning of the injection. 

Consciousness was regarded as fully restored when the patient was able to 
drink from a cup the full amount of glucose routinely given by nasal tube to 
terminate the coma (about I pint). These cases are denoted in the tables by +. 
When the patient was sufficiently awake to respond when spoken to, but was 
unable to drink sufficiently, the case is denoted by (+). 

Other experimental details will be described in the following section. 


RESULTS. 


The effect of intravenous injection of glutamic acid.—Table I contains some 
typical results obtained with glutamic acid in cases of hypoglycaemic coma. 
Mayer-Gross and Walker found a positive response in a little over half the 
injected cases ; a similar proportion was found in this hospital. It should 
be pointed out that, whereas in some cases the response seems to be con- 
sistently either negative or positive, it may be variable from day to day in 
others. This is hardly surprising if, as we believe, the positive response 
depends on such a variable quantity as the level of mobilizable liver glycoger. 

Table I shows that the dose of 80 ml., chosen by Mayer-Gross and Walker, 
is unnecessarily large. Positive results were obtained with 5 ml. and, in 
favourable cases, even with 2 ml. Injection of r ml., however, had no effect 
on consciousness, although even with that dose a blood-sugar rise was noticeable. 
The 2 ml. dose contained os gm. of glutamie acid, which could, under the 
most favourable conditions, have yielded no more than about ‘0-3 gm. of 
glucose, i.e. assuming that 100 per cent. of the 3-carbon residue of glutamic 
acid would have been converted to glucose. Yet this dose elicited a blood- 
sugar rise of 20 mgm. per cent. or more. Assuming a blood volume of 7L, 
this corresponds to the appearance of 1-4 gm. of glucose, and probably more 
if the extracellular tissue fluids are taken into account. The _ blood-sugar 
rise is therefore at least 4 times greater than can be accounted for by the 
amount of glutamic acid injected. 

The injection of glutamic acid usually caused a marked increase of blood 
pressure and—unless it was accelerated even before the injection—of pulse 
rate. The blood-pressure rise, which sometimes amounted to 50 mm. Hg. or 
more, was of the typical fleeting form associated with adrenaline action and 
usually subsided within 1-2 minutes (Figs. 1-4). In the writer’s opinion these 
phenomena were not the result of unspecific stimulation. The observations 
were extended over a considerable period before injection and, in the majonty 
of cases, the blood pressure did not show any large fluctuations. Muscular 
spasms sometimes produced a blood-pressure rise, but phases of rigidity were 
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always allowed to pass before the injection was started. The injection of 
glutamic acid did not produce rigidity ; on the contrary, it usually led to a 
marked relaxation and decrease of restlessness. The volume of the injected 
solutions was small and, on that score, did not constitute any undue stress. 
Furthermore, there is some correlation between blood-pressure rise and the 
efficacy of the injection. Whereas 5 or 2 ml. still produced a blood-pressure 
rise, I ml. failed to do so. Results, reported in Table III, with the protein 
hydrolysate ‘‘ casydrol ” show that the injection of much larger volumes of 
this solution had a much smaller effect on the blood pressure. 

Presence of adrenergic substances in blood.—For the detection of adrenergic 
substances in blood a preparation of rabbit’s intestine was used. A strip of 
jejunum, 1-1:5 cm. long, was attached to a recording lever and suspended in 
too ml. Krebs’ bicarbonate Ringer solution containing o'r per cent. glucose 
at a temperature of 37°C. A slow stream of 0,/5 per cent. CO, mixture was 
led through a sintered glass plate into the solution. Provision was made to 
empty and flush out the containér between tests without disturbing the tissue 
preparation. The solution to be tested was added in a volume of I ml. 

Venous blood samples were withdrawn before and 5 minutes after the 
intravenous injection of 5 ml. glutamic acid; heparin was used as anti- 
coagulant. 

No clear effect was obtained when either whole blood or plasma was tested. 
With both fluids there was frequently an initial inhibition, followed by a 
stimulation of contractions, but there was no significant difference between 
samples collected before or after. the injection of glutamic acid. When, 
however, a solution of washed and laked blood corpuscles was used, a clear 
effect was frequently observed. The haemolysate was prepared by washing 
the corpuscles three times with saline, suspending them in distilled water up to 
the original blood volume and twice freezing the resulting solution. Two 
typical results are reproduced in Figs. 5 and 6. In the first case (Fig. 5) addi- 
tion of the pre-injection sample had only a very slight effect, whereas the post- 
injection sample produced a considerable and lasting relaxation. In the 
second case (Fig. 6) there was a transient relaxation after the addition of the 
pre-injection sample. On adding the post-injection sample a strong and 
lasting relaxation occurred, which closely simulated the effect of os ugm. of 
adrenaline (Fig. 6, c). 

It is well known that adrenaline added to blood vm vitro is partly incor- 
porated into the corpuscles,and may become biologically active only after 
laking. The blood cell adrenaline concentration may be 4-5 times greater 
than the plasma adrenaline concentration, especially when the concentrations 
are low (Bain, Gaunt and Suffolk, 1937). It need not be assumed, however. 
that adrenaline was absent from plasma in our experiments, as its action mav 
have been masked by the presence of antagonists (cf. Gaddum, Peart and 
Vogt, 1949). What is surprising is the fact that the combination with cell 
constituents should have been so rapid, since the equilibrium is established 
only after a considerable time in vitro. ; 

The effect of intravenous injection of adrenaline.—If glutamic acid acts by 
stimulating adrenaline secretion, it should be possible to obtain the same 
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Fic. 5.—Effect of the addition of 1 ml. of corpuscle lysates on the isolated rabbit 
intestine. (a) Lysate prepared from blood of patient in hypoglycaemic coma before 
injection of glutamic acid. (b) and (c) Lysate from blood of the same patient 5 min. 
after injection of 5 ml. glutamic acid solution. Samples added at time marked by 
arrow, 
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Fic. 6.—Effect of corpuscle lysates (1 ml. samples) on the isolated rabbit intestine. 
(4) Lysate withdrawn from patient in hypoglycaemic coma before injection of glutamic 
acid. (b) Lysate from blood 5 minutes after injection of 5 ml. glutamic acid solution. 
(c) Addition of 1 ml. of adrenaline solution containing 0-5 ugm. 
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effects with adrenaline. To avoid the complications of local vasoconstriction 
it was decided to administer adrenaline by slow intravenous injection at the 
rate of about 50 pgm. per minute. A continuous control of blood pressure and 
pulse was maintained during the injection. Except for a pronounced pallor 
no alarming symptoms were observed. Both blood pressure and pulse rate 
' were increased during the injection, but quickly returned to the norm. The 
patients chosen for these experiments had previously been found to respond to the 
- njection of glutamic acid. With two exceptions they responded to adrenaline 
in a similar way (Table II). The return of consciousness seemed even accele- 
A ` 
TABLE I.E fect of Intravenous Injection of Glutamic Acid and 
Adrenaline on Patients in Hypoglycaemic Coma. 


SE Adrenaline Blood sugar (mgm. %). Peete 

Patient. Sex. solution. solution. Before After In conscious- 
(ml. injected.) injection. injection. eee: ness. 
R. F— : s M . 5 ; Se š 18 27°5 9°5 g (+) 
ae f 10 , IA 8 33°5 19 S + 
R. G— r e F. : 5 ? ee A o 23°5 23°5 ; (+) 
oe . 5 : 5. IA 3 9°5 e = 
| H. R— ; e M . 5 ; a : 17 27 ; 10 (+) 
: 5 LE AD 5 34 + 
es 6 II EM 275 . + 
BH. W— . . F © wo. . - 18 42°5 24°5 . + 
Ss e 8 32 54°5 22°5 + 
oes 5 17 41'5 24°5 . T 
J. Ho— . M. 10 ; IO e 32 12°5 + 
6 . 18 35 17 . + 
L Cc— è M. 10 3.5 32°5 e + 
9 ; 18.5 30 EN e + 
De P— e M. 10 18 37 19 + 
10 23 45 22 + 
A. S— e e F. 10 13 9 16 + 
8 11 22 I1 + 
A. St— M. . 10 A SS A 9 24 15 : + 
10 : is é 5°5 15°5 10 e — 
6 2 1g 19 o — 


rated, and the patients changed from coma to full alertness without a stage of 
confusion and noisiness which so often intervenes after the usual glucose 
eed.* One of the two negative cases had previously shown a slight, and 
the other a variable reaction to glutamic acid. If the action of adrenaline 
depends on the level of liver glycogen, such variations are to be expected. 

The blood-sugar rise was in some cases almost identical with that produced 


hozir 


* Patients injected with glutamic acid were also frequently seen to wake up without passing 
through a phase of confusion or anxiety. Their greater mental brightness and alertness during 
the rest of the day was repeatedly the subject of spontaneous Comment by nursing and occupa- 
tional therapy staff. 
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by glutamic acid.. Where differences exist they do not seem significant, and 
the maximum effect of adrenaline on the blood sugar did not exceed that 
which was found possible for glutamic acid in favourable cases. 

The effect of intravenous injection of a protein hydrolysate—In view of 
Mayer-Gross and Walkers results with glycine and p-aminobenzoic acid, the ` 
question arose whether the action of glutamic acid can be accounted for simplv 
by an increase’ of blood amino-N. The effect of ‘‘ casydrol,’’ a 5 per cent. 
enzymic digest of casein, was therefore investigated. A preparation free of 
glucose was obtained on request from the manufacturers. Its analysis showed 
that it contained 0-52 per cent. amino-N and 1-22 per cent. total N, correspond- 
ing to a hydrolysis of 42 per cent. The concentration of free glutamic acid 
was found to be 0:35 per cent. 


For the estimation of free glutamic acid the dicarboxylic acid fraction wa: 
isolated chromatographically by the method of Fromageot, Jutisz and Lederer 
(1948) and oxidized with KMnQ,. The solution was then subjected to continuous 
ether extraction for 12 hours, and the silver salt of succinic acid titrated according 
to Arhimo and Laine (1939). 


The results (Table ITI) show that, although there was some effect on blood 
pressure and blood sugar, and although the depth of coma was decreased in 
some cases, full restoration of consciousness could not be achieved with the 
doses given, and this in spite of the fact that the content of amino-N of the 
higher doses was more than twice as high as that of the minimum effective 
dose of glutamic acid. It may be concluded that the effect of glutamic acid 
is not merely a function of its amino-N. 


DISCUSSION. 


The possibility that the effect of glutamic acid is based on an adrenergic 
mechanism was discussed by Mayer-Gross and Walker, but was considered 
improbable, mainly because these authors had found that after the injection 
of glutamic acid, consciousness is restored at a lower level of blood glucose 
than after the administration of glucose. This argument implies that, if 
consciousness could be restored by a purely adrenergic mechanism, e.g. bv 
the injection of adrenaline itself, the blood-sugar rise would have to be higher 
than after the injection of glutamic acid. This is not the case; it has been 
shown that after a successful adrenaline injection the blood-sugar rise is net 
materially different from that found after glutamic acid injection. 

The objections against an adrenergic mechanism of the glutamic acid 
effect therefore lose much of their force, and if there is indeed a difference ir 
the blood-sugar level at which consciousness returns, it must be concluded 
that, after the injection or mobilization of adrerialine, auxiliary factors operate 
which allow the return of consciousness at a lower blood-sugar level than after 
glucose administration. At least two functions of adrenaline are know 
which may be important in this connection: (1) As shown by Rein (1937). 
slow infusion of adrenaline in physiological doses raises the cerebral blood 
flow and may thus increase the utilization of glucose. (2) Adrenaline has a 
direct action on nervous tissues: it facilitates impulse transmission anc 
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potentiates the action of acetylcholine (Burn, 1945). This effect in particular 
may assist in the restoration of cortical functions. 

The response of patients in hypoglycaemic coma to relatively small doses 
of adrenaline may seem surprising to those who hold that insulin hypoglycaemia 
entails a state of constant and extreme stimulation of the adrenal system. 
Without denying that there is some degree of adrenal stimulation in hypo- 
glycaemic coma, it may be pointed out that attempts to demonstrate an 
increased level of adrenaline in the blood of hypoglycaemic patients have 
yielded neither uniform nor impressive results (Heilbrunn and Liebert, 1939: 
Tietz and Birnbaum, 1942). However this may be, the present results show 
that the susceptibility to a sudden adrenergic shock has not been lost. 

Another fact which may seem unexpected is the presence in such a large 
proportion of cases of sufficient reserves of liver glycogen to allow for blood 
sugar rises of 20 mgm. per cent. or more after the onset of coma. For a blood 
volume of 7 1. this would correspond to the mobilization of 1-4 gm. of glucose. 
Assuming a liver weight of r500 gm., the glycogen content of the liver must 
have amounted to 0-09 per cent. if the glycogen stores were completely emptied. 
or to 0-18 per cent. if they were halved. These are not impossible figure: 
even in hypoglycaemic coma, and are of an order similar to those found by 
Höpker (1947) in hypoglycaemic rats, having regard to the large variations 
between species, between individuals, and possibly in the same individual 
from day to day. 

Finally, the adrenergic activity of glutamic acid, and possibly other aminc- 
acids, requires some comment. It has been known for some time that the 
level of amino-acids in human and animal blood is lowered during insulin 
hypoglycaemia. According to Davis and Van Winkle (1934) this fall no 
longer occurs after adrenalectomy and it is therefore attributed by these authors 
to the secondary action of adrenaline. This opinion is shared by Luck and 
Morse (1933), who found’ that adrenaline injection decreases the blood amin- 
acid level. On the other hand, Nord (1926-27) showed that the injection of 
glycine or glutamic acid causes a pronounced hyperglycaemia in rabbits, which 
exceeds the blood-sugar rise after the injection of an equivalent dose of glucose, 
and that these amino-acids are able to antagonize the hypoglycaemic action 
of insulin. Both effects were abolished after adrenalectomy, and they were 
interpreted by Nord as resulting from a powerful stimulation of adrenaline 
secretion. In a footnote Nord mentions that the chromaffinity of adrenal 
medulla is diminished in rabbits which had received injections of glutamic 
acid or glycine. There is thus ample experimental evidence for a mutual 
interaction between the adrenal system and some amino-acids. 

Recently, reports of favourable results achieved with oral administration of 
glutamic acid in the treatment of mental deficiency (Zimmerman eż al., Gun 
1947, 1948) have aroused great interest. It may be suggested that, in th:s 
instance too, an adrenergic mechanism may be worth serious consideration. 
It is not claimed by its originators that glutamic acid therapy causes an actua’ 
increase of intelligence, but that it enables the mentally deficient subject to 
reach the “ ceiling ’’ of his intellectual powers. The psychological effects o 
amphetamine and related adrenergic drugs, such as increase of mental eñ- 
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ciency, of capacity to concentrate, of spontaneity, initiative and sociability 
(Reifenstein and Davidoff, 1939; Nathanson, 1937), are very reminiscent of 
those claimed for glutamic acid in mentally retarded children. 


SUMMARY. 


The effects of intravenous injection of a 25 per cent. neutral solution of 
glutamic acid have been studied after the onset of hypoglycaemic coma in 
patients undergoing insulin shock therapy and the following observations are 
recorded : 

(1) The minimum effective dose of glutamic acid solution necessary 
for the restoration of consciousness in comatose patients was found to 
be 5 ml., and in favourable cases 2 ml. The blood-sugar rise produced 
by these doses is greater than can be accounted for by the amount of 
glutamic acid injected. It is concluded that the effect is due neither 
to a direct utilization of glutamic acid as fuel for the brain cells nor to 
its conversion into glucose by the liver, and it is suggested that only a 
catalytic mechanism can account for the high degree of activity of 
glutamic acid. 

(2) The injection of glutamic acid induced the classical triad of 
adrenaline action: a fleeting rise of blood pressure and pulse rate (the 
latter only when it was not accelerated before the injection) and a rise 
in blood sugar. 

(3) Blood samples taken before and after the injection of glutamic 
acid were examined for adrenergic activity by the rabbit’s intestine 
method. No effect was found when whole blood or plasma was tested, 
but when a solution of washed and laked blood corpuscles was used the 
post-injection sample frequently showed a clear increase of adrenergic 
activity over the pre-injection sample. 

(4) Intravenous injection of adrenaline at the rate of 50 ugm./min. 
duplicated in every respect the effect of glutamic acid in terminating 
the coma and in producing a blood-sugar rise. 

(5) Injection of ‘‘ casydrol,’’ a 5 per cent. enzymic digest of casein, 
in doses which contained more than twice as much amino-N as the 
minimum effective dose of glutamic acid, had some effect on blood’ 
pressure and blood sugar and in some cases lessened the depth of coma, 
but full restoration of consciousness was not observed. It is concluded 
that the effect of glutamic acid is not merely a function of its amino-N. 


The results are discussed and the opinion is expressed that the objections 
against the adrenergic mechanism of the glutamic acid effect are without 
foundation. It is also suggested that an adrenergic mechanism mav account 
for the favourable results of glutamic acid therapy in mental deficiency. 


I am greatly indebted to the Medical Superintendent, Dr. R. Strém-Olsen, 
not only for his constant inspiration and encouragement, but also for his 
practical co-operation in the clinical part of this investigation. I also wish to 
acknowledge the expert technical assistance of Mr. A. D. Bone. 
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A COMPARATIVE STUDY OF THE A-B RIDGE COUNT ON THE 
PALMS OF MENTAL DEFECTIVES AND THE GENERAL 
POPULATION. ` 


By T. C. FANG, 


Galton Laboratory, London 
[Received 24 June, 1949.] 


THE finger-prints of mental defectives have been investigated by Bonnevie 
(1927), Poll (1935) and Meller (1935). It was found that the frequency of 
whorls was less in the feeble-minded and imbeciles than in the general popu- 
lation but there was no correlation between intelligence quotients and quanti- 
tative values of patterns among defectives. Very little investigation has been 
carried out on the epidermal ridges of palms in mental defectives except in the 
case of mongoloid imbeciles, where Cummins (1939) and Workman (1939) have 
investigated the main patterns. Penrose (1949) has measured the angles 
subtended at triradius ¢ by triradii a and b, and the present writer has counted 
the epidermal ridges between the a and b triradii. 

A triradius is the meeting point of three opposing epidermal ridges. There 
are generally four digital triradii at the bases of the fingers II, III, IV and V 
called a, b, c and d, and an axial triradius at the base of the palm called ¢. 
When a thin line is drawn joining the triradii a and b, the number of ridges 
touching the line can be counted under a good magnifying lens or a binocular 
microscope. The a-b ridge count on the human palm was found to be partly 
genetically determined, and there was also a significant difference between 
mongoloids and the control population with regard to this character. This 
measurement has also been made on mental defectives, excluding mongoloids. 
During the inquiry it was suspected that the character in question might have 
some relation to mental development, and a sample of palm prints of University 
students was collected and included in the investigation. Thus the present 
study is based on three samples of palm prints, some results from the work 
on the mongoloids being included for comparison : 


(1) 459 unrelated mental defectives, excluding mongoloid imbeciles, 
chiefly consisting of unspecified types of feeble-mindedness, imbecility 
and idiocy. 

(2) 859 unrelated individuals, mainly school children, as a control 
population. 

(3) 204 unrelated University students. 


The distributions.—Fig. 1 shows the distributions of the a-b ridge count in 
defectives, students and the control population; the curves are not very 
regular. For convenience, a division was made between the ridge counts 39 
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and 40, which may represent a natural dividing line from the genetical point 
of view. | 


The means.—The mean a-b ridge counts of the three samples are set up in 
Table I. 


N 
Ww 


o 19 
fo ig 


FREQUENCY 


20 22 24 26 78 30 32 34 36 38 |40 42 44 46 48 50 52 54 S6 58 60 62 64 66 68 70 
21 23 25 27 29 31 33 35 37 3341 43 45 47 49 SI 53 55 57 59 GI 63 65 67 69 TI 

AVERAGE A-B RIDGE COUNTS 
LOW COUNT HIGH COUNT E nike 


e———o NON- MONGOLOID DEFECTIVES 
— CONTROLS 
ennen STUDENTS 


Fic. 1.—The distributions of the a-b ridge counts in mental defectives (non-mongoloid), students 
and control population. 


On the assumption that the students are more intelligent than the control 
population, there is a steady increase in the mean ridge count with intelligence. 
The mean difference between the mental defectives and the control population 
is 1°90, with a standard error 0°32, while that between the students and the 
control is 0°62, with a standard error o A0. The association of low ridge count 
and mental deficiency is here seen to be significant. 

The variances.—The test of significance of difference between variances 
was applied to the mean squares of the mental defectives and the control 
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opulation. Fisher’s (1948) z was found to be 0°17 with a standard error 0°04. 
o the variance of the mental defectives is significantly higher than that of the 
əntrol sample. 


TABLE I.—The Means of the a-b Ridge Count in Defectives and General 


Population. ' 

Sample. a Means and standard deviations. 
E ae ee ege 
Mongoloids s mg ës 7 39°or+5°0 
Control population . ; s E | EE e 41:52+5'0 
University students pe ? ee Ss 7 42°14-£5°2 


Frequencies of low and high counts.—Using the simpler criterion of two 
"vpes, low and high ridge counts, the percentage frequency of low counts is 
about 50 per cent. in the non-mongoloid defectives, 55 per cent. in mongoloids, 
22 per cent. in the students, and 28 per cent. in the control population (see 
Table IT). 

The frequency difference between the mental defectives and the control 
population is 22 per cent. with a standard error 2°79 per cent., while that 
between the students and the control population is 6'2 per cent. with a standard 
error 3°27 per cent. 


TABLE II.—The Frequency of the Low a-b Ridge Counts in Defectives and 
General Population. 


Percentage of 


Sex and Number of Percentage of low ts 
Sample. number. low counts. low counts, both ete 
Non-mongoloid mental M.258 . 127 : 49°22 oe 
defectives F. 201 . 103 : 51°24 5 
Mongoloids M. gi . 5I é 56°04 l 
F. op, 5I . 53°13 34°59 
Control population M. 424 . 126 S 29 72 28°2 
F. 435 . II6 26°67 9 
University students M. 126 . 29 = 23°02 22°06 
Be 78 a 16 : 20°51 


Discussion.—Statistically there is a significant difference between the mental 
defectives and the control population in the mean ridge counts and low-count 
frequencies, although the data are not sufficient to establish one between the 
students and the control population. Therefore it seems reasonable to suspect 
that there is some association between the a-b ridge count and the mental 
development. If so, the relationship must be traced to the very early embryonic 
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stage. If the genetical factors for low counts have some inhibiting property, 
directly or indirectly on the ridge count, that property may also have sume 
influence on the early development of the brain. Or, put in another way, 
since the action of genes has been shown to be mainly on the developmental 
processes and not directly on the characters themselves, it might be inferred 
that the developmental process responsible for low counts in the early embrvonic 
stage, some time before or during the third embryonic month (since the ep 
dermal ridges first appear in the third foetal month), may at the same time, 
under certain conditions, also affect development of the brain. We must, 
however, hasten to add that it is not suggested that a person with low count 
has necessarily low intelligence. The hypothesis is that the genes for low count 
might have created a less favourable physiological condition for the normal 
brain development. In other words, the genes in question are most probably 
only a contributory factor to mental deficiency. 
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PHYSIOLOGICAL INSTABILITY IN CHILDREN.* 
By G. D. Morcan, M.A.Cantab., M.R.C.P. 


I am indebted to you for giving me this opportunity to put before you 
2rtain tentative conclusions at which I have arrived as a result of working 
t the problem of physiological instability on a group of 525 children between 
he ages of 6 and 14. Like so many investigations of this type, it began on a 
resumption that was not borne out by further experience, and because of this 
t caused me to revise certain views I held on the subject. 

I started the work believing that there was a well-defined group of physio- 
dgically unstable children who could be distinguished from physiologically 
table children and regarded as a particular constitutional type. At the time 

believed these children approximated to the Kretschmerian schizoids. After 
had used a stereotyped procedure, including recording body measurements in 
his and two other investigations over a period of three years, I abandoned 
his hypothesis in favour of the point of view now put forward by Sheldon. 
t is possible to pick out certain individuals and to regard them as examples 
Vd an extreme physical type, or as having a high level of physical stability or 
nstability. There is no well-defined group, however, which can be regarded 
is containing a definite clinical entity. In fact, if a sufficient number of 
ndividuals are assessed in respect of any characteristic or collection of charac- 
‘eristics, when the results are plotted and examined it is unlikely that any 
special groupings will be revealed. 

I propose to begin by describing the background of the work, then to 
zive you an account of the stages by which it developed and the reasons why 
I was compelled to abandon the original theory and, finally, to discuss certain 
of the tentative conclusions at which I have arrived and the bearings they 
appear to have on certain problems of psychiatry. 

The work began when I was engaged in neurological hospital practice. I 
was conducting the physical examination of children attending the West End 
Hospital’s Child Guidance Unit. I was impressed by the close association 
between mental ill-health and physical debility, particularly in children and 
in later adult life. Many of the children I examined appeared to belong to 
the so-called allergic diathesis, and it seemed to me at that time a statistically 
significant group of them were Kretschmerian schizoids. At the time in 
question certain of my colleagues were seeking to establish as a clinical entity 
the pre-schizoid child, and the fact that many of these children appeared to 
belong to this group acted as an incentive to take my inquiries further. 

These observations naturally awakened my interest in the diagnosis of 
schizophrenia, and in the differential diagnosis between neurosis and psychosis. 


* Read at the Quarterly Meeting of the Royal Medico-Psychological Association at 
Shrewsbury, May, 1949. 
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I discussed the problem with a number of psychiatrists. At that time most 
of them took the view that neurosis and psychosis were two distinct disease 
entities. Nevertheless, whereas they described a number of symptoms of 
which they made a differential diagnosis, they were unable to give a simple 
differential pathology. 

I was well aware that a neurologist was able to make his diagnosis at the 
post-mortem if at no other time. The psychiatrist, I discovered, by virtue of 
the nature of the diseases under his observation, could not confirm or refute 
his diagnosis even after death, and he was frequently committed to changing 
the label he applied to his patients during the time in which they remained 
under his observation. l 

In 1935 the London County Council offered me the direction of one of the 
five nutrition centres they were opening in the School Medical Service as a 
result of Sir John Boyd Orr’s statements about the state of nutrition of the 
English population. They were established to ascertain whether or not this 
alleged state of sub-nutrition did in fact exist among a representative section 
of the London school-children. 

The clinics were given a second function. Experience had shown that 
many children below the average standard of health, when referred by the 
school doctor to the hospital pediatrician, were referred back to them as free 
from disease. These children were also sent to the clinics to discover whether 
or not they were suffering from a state of sub-nutrition and, if not, to be 
investigated with a view to discovering the cause of their debility. 

It will be seen that from the nature of the inquiry the children referred 
were not an unselected group from the community. This fact from the stand- 
point of my investigation had both its advantages and its disadvantages. 
The group cannot be used to establish any norm for the general population. 
Any deduction made from it, therefore, can only be regarded as applying to 
the limited group selected in this particular manner. Nevertheless, the 
method of selection brought to the clinic a large number of children suffering 
from the particular conditions in which I was interested. It presented these 
conditions more frequently and therefore more clearly than at the routine 
examination of children in schools, or for that matter in the examination of a 
group of sick children attending a hospital outpatients. 

Before opening the clinics a conference was held between certain of the 
County’s medical administrators and the five physicians who had been ap- 
pointed to take charge of them and a standardized form of inquiry was drawn 
up. Arrangements were made to place at the disposal of the physicians facilities 
for pathological investigations and for the hospitalization and convalescence of 
the children. The physicians were also granted other facilities through which the 
diet of the children could be supplemented, if necessary substantially altered, 
and the living conditions changed. In fact, as experience later revealed, it 
was possible through these many facilities, when necessary, to alter the 
course of a child’s life quite materially. 

In 1935 little or no work of this type had been done either in England or 
abroad. Therefore it was not possible to borrow and use a ready-made tech- 
nique. I personally began by using almost unmodified the form that had 
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een devised before the clinics opened. By the end of 1936, however, I 
tandardized a procedure and used it in respect of every child referred to. 
he clinic 

In this way a record was kept in the case of each child of the presence or 
tbsence of the characteristics in which I was interested. Some details of the 
»rocedure are given on sheet 1. It divides itself roughly under five headings : 


(a) Details as indicated on the nutrition centre forms. 

(b) History with dates and a note as to degree of severity of specific 
illnesses and operations, with special reference to bronchitis, recurrent 
bronchitis, rheumatism and the acute exanthemata. 

(c) History of the manifestations of physical and psychological 
instability. 

(d) Routine medical examination of the child. 

(e) Standardized body measurements. 


SHEET I. 


STANDARDIZATION PROCEDURE ADOPTED IN 1936. 
History. 

(a) Details as indicated by nutrition centre forms. (Copies to be circulated.) 

(b) History with dates and note as to degree of severity of specific illnesses and 
operations, with special reference to bronchitis, recurrent bronchitis, rheumatism 
and the acute exanthemata. 

(c) History of the manifestations of physical and psychological instability, 
including bilious attacks, tram/train sickness, headaches, migraine, asthma, heat 
bumps, urticaria, eczema, colonic spasm, lienteric diarrhoea, angio-neurotic oedema, 
chilblains, Raynaud’s syndrome, Milroy’s syndrome, epilepsy, fainting, enuresis 
(nocturnal, diurnal), incontinence, nail-biting, nightmares, sleep-walking, tics, 
blepharitis, dermatitis. ~ 


Examination. 


(d) Routine medical examination of each child, including an assessment of 
such body responses as dilatation of pupils, dermatographia, erythema, blushing, 
urticaria, habit spasms and nervous movements, cold or hot extremities, perspira- 
tion, chilblains, nail biting, neuro-cardiac instability, dermatitis, blepharitis. 

(e) Standardized body measurements including height and weight; circum- 
ference of head, neck and chest, expiration, inspiration, abdomen, pelvis, palm and 
calf; length of hand and leg. 


Various factors led me to take a history of this type. Children whom I 
had seen during the year fell roughly into three groups : 


(a) children who came from poor homes in which they received 
inadequate care, an inadequate diet and little or no attention ; 

(b) children who had had a severe acute or chronic debilitating 
illness and had never been adequately convalesced ; and 


(c) children who showed marked physical or psychological insta- 
bility, or both. 

This third group, which included at least a third of the children referred 
to the clinic, were similar in constitution to those I had particularly noticed 
at the West End Hospital Child Guidance Clinic. 

At the time when I adopted this procedure I still believed that the pre- 
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tubercular, pre-rheumatic child and the pre-schizoid child were one and the 
same person, and I was hoping to collect evidence to establish this as a mind- 
body diathesis with its foundations in the inheritance. 

By 1938 I had used this method of investigation in two other inquiries as 
well as at this clinic and I had examined over 600 children ; and it began to 
dawn on me that the hypothesis from which I had started—that 
there was a clinical entity, ‘‘ the unstable child ’’—was, in fact, not valid. 
This made it necessary for me to evaluate the work in a different way to that 
I had anticipated. The problem became a more complex one, and I felt the 
need to extend the range of my investigations. 

In 1938 I added to the standardized procedure a teacher’s estimate of the 
temperamental characteristics of each child seen at the clinic. The teacher 
was asked to express his opinions freely about the child, and at the same time 
to underline one or other of a list of opposite characteristics, whenever he was 
of the opinion that one of them applied to the child in question. In this 
way I hoped to get some information about various emotional factors which 
appeared to me to be related to the physiological instabilities. 

In 1939 the London County Council granted me the assistance of a bio- 
chemist and the facilities of his laboratory, and I was planning to try and 
discover whether or not, by the careful selection of cases of extreme instability 
and extreme stability, it would be possible to bring to light underlying bio- 
chemical differences. At the same time I made arrangements to take clinical 
photographs and cinematographic pictures. The work had to be abandoned, 
however, on account of the war. I mention these potential developments in 
that they would all appear to be essential when work along these lines is 
repeated in a more highly systematized manner. 

The stage of development of this work will only allow me to place before 
you certain tentative conclusions. Many of these can be seen through sheets 
3 and 4 of the folders that have been distributed. 


SHEETS 3 AND 4. 
STATISTICAL ANALYSIS OF CERTAIN RESULTS. 
Sheet 3 (boys) and A (girls) contain a statistical analysis of certain results : 


Column A contains A1, incidence of each characteristic in total group of 
children, and Az, the percentage incidence of certain characteristics in the 
total group. 


In the following columns the frequency is given of each characteristic in the 
group of children who have one of the specified characteristics : 


Under Bı is given the frequency with which the various characteristics 
turn up in those children for whom there was a history of periodic vomiting. 
Under Bz is given the percentage incidence of certain characteristics to the 
total number of children suffering from periodic vomiting. Under B3 is 
given the percentage incidence of such characteristics among the remaining 
group of children after excluding those suffering from periodic vomiting. 

Under C1, 2, 3 dermatographia is dealt with in this manner. 

Under D1, 2, 3 severe examples of dermatographia are dealt with. 

Under E1, 2, 3 cases of recurrent bronchitis and pulmonary catarrh 
(cases in which the so-called allergic factor would appear to be dominant). 

Under F1, 2, 3 cases of colonic spasm. 

Under Gr, 2, 3 cases of nocturnal enuresis. 

Under Hr, 2, 3 habit spasms and nail biting. 


BY G. D. MORGAN, M.R.C.P. 953 


1949.] 


19 


zS 


gz 


ge 


vs 


el 
fei 


VO o Ch ON OU pn vi 
ba ba 


a A 


Kr 
gz 


el 
pa 


P Wi 
pa 


Lal 


= ON 


om + o P Gi OO NAA HW 
Pa 


E Mä 


ty z4 gS 
ee ee ZL 
ee ee 1¢ 
ee ee r 
ee ee z 
ee ee 6 
ee ee Sr 
ee ee Le 
oe ee t 
LI bz Gi 
ee ee 6€ 
ee ee SZ 
ee ee OI 
ee ee Kr 
ee ee Lz 
ee ee ¢ 
fr 62 Le 
ee oe L 
ee ee I 
ee ee Z 
Sg gz zz 
ee ee os 
Ei gf of 
ee ee oz 
o gt E 
o $L 9 
Iz gt Iz 
€z ot g 
9 of vz 
ee ee 9 
ee ee Lz 
€r EZ gt 
LI v€ Lz 
ot of pz 
ee ee g 
ry 


[ejOL 
ailäaag 


WANS 


ysayd APWIOJap INIYPLY 


: SISOTOIS 

sisoudAy 
9IVAIG 
7431S 

` DEIPIED-OININ 
aiäaäe 
43S 

: COODIAIT 
BIIAIS 
WBNS 

> eryderigozewaq 
: i VIIAIS 
43S 

> Surysni[g 
Q1IAIS 
Was 

` ettdnd uonezeyiq 

S suuseds (OCH 

Zug - HEN 

su eulIIg 

snueydojg 

GEO 

* yasiejze) AIEOOUIIDAI 
eyo], (E) 
° yuarinosey (z) 
*  Auezur uy DI 

> Suor 
mpaqanoq 
əpuyəq 

> ƏUTEIZIW 

° * Buməm-pəg 

Zunueg 

: surseds tuoo) 

BIOYLILIP Ila} UII] 

S * sduing jean 

i ` SUIEIOIU 

* Zanrwoa IPod 

i SSdU MAIS WLIL 

sayoepeay 

s * uonednsuop 


H . 


Ki deier äi. 
N a SE SÉ a ` CH s i i i bi CC Se WI : as $ 4 R . CO or os 
£ D e: e e TI e oe ae wt D e e we e ne D e e o e kb D oe tn PS ü VU 


SRW AAR REE ED mitt.) 


r P e e Se . e e ee ra e oe Eege t1 . ae a. wt P DE oe g e . e tz e Sooo 

t— | ie eve 9 e ee ee k D ee ee D . e e z e ee ee bk e e e ae ti D e ee ? e e e or a D D D BIKOUGA ai 
ee ee I D ee . 5 D oe . D oo oe € D oe ee 1 e ee oe ¢ e oe oe z D ee 4 e D e e DIVAVIS 
¢ e an ee Ep e ae an oE e ee ae or e ae EE >e’ S e . WAYS 


` DVIpsBd-oNeN 
9 e e o oe SI e ee ee of e oe ee or e oe çE e ` H e 919A9S 
e ee se o e ee ve ki . ee eo ot e ee ve EI e se EE e . e e yis 
: : CWA 
¢ ` ee ae € e. e e ee ee D PI oz LA D ee ze e D e e OiäA2e 
or e ee ee ee e e ee oe . oe ee SE e se 6 e e . ° -3431S 
ae ne : . ; : erqde3ozeun q 
e e e ee t e eo se 6 e e e se OI e oe ee gz e oe 6 e e D e gaiäAae 
ç e e ve ot e e ve of e sie ee EI ° ee złp e . . S 1431S 
| ms . . : durysn[(g 
D ee ee + e ee ee 6 D ee ee Er e ee ee £ e ee oz D e e e aiäAae 
é 7) ee oy ° os ve or ° ee se pÇ e e e se 6z e se gf e e e e 1u Sue 
no o j$ i i : stidnd uonezena 
€ G ù ** zt >œ ; : swuseds }qeH 
g vr * Dë OS >: : i ` BUGIQ-TIUN 
D ee oe ¢ D o ee I D DR e e Er D e e ee g D e e 61 e D D D SDICULIACT 
I S 
z S 
. S 


e 
e 
Ke 
e 

E 

NA 


e 
e 
e 
N 
N 
AWM 
Le 


Le 

e 

- o 
e 

e 

La 


© es EI e e e . Su eudatgt 
D ee 4 D e D e ewysy 
* L Ft: : ` yssezeo AJEuOUI[Ng 
SE: E E E 2 ` Ieot GI 
e en ee os e so en E e ee ef Er © 6 Zt or e ss ES e e s (MGEéIREG (z) 
e e Pë QE. "ET eg 99 e e . Aoueyjut ul (1) 
: > syryouoIg 
*  mpanoq 
z e ee E e e e e ayuyaq 
: | | © TƏWEIBINW 
e er rr ÇZ > 1% of oi °> Ez gv > : ` guljjam-pog 
g oc oct EI s e . : Bunu 
e e. ee gn + on zz €r > wr gz’ . V suiseds o1u0[07 
D ee ee ç e e e ee € H e e 9 e D EaOULIGID JIJU T 
e e e e d? D e e ee 9I "e ee gt e . e . sduing 9H 
e ee zë Ze * QI OZ ZI * «gt 9E “” S 2 SUIGIOIU? 
rr 6% og ° è * BUIJUIOA IIPOLladg 
o ° gE RÄ: S S SsouyoIs WIL 
e e. ee QI © Ir EZ i > Sr rE >œ S $ * SayoepeoH{ 
eee ee zz ee DÉI GI e bt 62 e b . e uorednsuop 


Gees ee E E VE Ce S eg eee Eiere 
"go H Ca "gc "gta ‘zig Nei) "3 "OO" d "Foz y 
‘suseds *stsamnua *suiseds -o SpnwtuOid "emide oe ap erdyeisoj; eo - “Bu aIOA - "dno ‘51419 —'F Lad HS 
ween peuinj20N o1uojo) juauinsey AA olpobied lelo, Ə 


Pa 
D 
e 
e 
D 
D 
D 
e 
D 
e 
D 
D 
e 
a 
Le 
e 
H 
a 
H 
s 
N 
N 
kd 


Fa 
D 
D 
D 
D 
D 


+t 
NANNAN MO TAS 
APFNAAMNM MO + wo 


= O 

=“ O 
Fa 
Ld e e 

m m 
pa 
m" O H 
D D e 
e D D 
o be Le 
e Lal 
e se e 
D D D 
Oé eo N 
Ke 
D D D 

N 
D e 
oO D 
N 

ms 

ba 

(d 

8 

e 

bal 

a 

e 

D 


D 
D 
Kal 
Fa 
D 

H 

D 


PHYSIOLOGICAL INSTABILITY IN CHILDREN, 


wow Gi E 
s 
Ke 
N 
ise) 
Le 


Fa 
e 
e 
D 
D 
e 


Le) 
e É 
D 
D 
D 
e 


Le) 
ea 
D 
D 
D 
e 
ba Fa 
m Fa 
D 
e 
D 
D 
D 


ba 
e 
e 
e 
m 

N 
© 
m 
Q 
vs) 


s 
Ed 
, 
VO E Ch Ch E tb E OO eo 
VO vi sé GE ti OS SO 
$ 
SN 
ENN HHO MO BA 
a e 
a UI 
ANDO O 
e 
a 
e 
ee 
Ke 
D 
e 


954 


1949. | BY G. D MORGAN, M.R.C.P. 955 


1. The children referred to the clinics showed an unexpectedly high inci- 
dence of a number of instabilities. Over 30 per cent. had periodic vomiting ; 
about 15 per cent. gave a history of recurrent attacks of colonic spasm. 
Nearly 25 per cent. gave definite evidence of neuro-cardiac instability. In 
spite of the fact that all the children were under the age of 14, 9 gave a 
definite history of migraine, and 6 others a strongly suggestive history. 
Fourteen gave a history of asthma. 

The group also showed a high incidence of recurrent bronchitis, and in 
many of these there was little doubt but that a so-called allergic factor played 
an important part in the recurring attacks. Over 18 per cent. had recurrent 
bronchitis, and in about two-thirds of these cases the allergic factor appeared 
to be important. : 

Thirdly, deformities of the chest which are usually regarded as rachitic 
(although I do not know any evidence to establish whether or not these de- 
formities develop in the first years of life or throughout childhood) were 
severely present in over 14 per cent., and occurred in 55 per cent. of the 
cases, 

From this it would seem that if doctors are asked to select cases of sub- 
nutrition or debility from among the school population, they automatically ` 
include a large percentage of those suffering from (a) physiological instabilities, 
(b) minor recurrent infections, and (c) deficiency diseases. 

Then again 23 per cent. of the cases gave a history of bed-wetting, 25 per 
cent. evidence of nail-biting and about 6 per cent. of habit spasms. These 
facts, together with the previous ones, suggest that a high percentage of these 
children would find their way to the Child Guidance Units if the opportunity 
presented itself. In fact, at the present time the function of these two clinics 
overlaps, and there wouid appear to be an urgent need for them to function 
under the same roof and in close association. 

It is interesting to notice two differences between the sexes, although it 
would be incorrect at this juncture to draw any deductions from them. The 
number of girls suffering from constipation is precisely double the number 
of boys. 

Secondly, whereas throughout the list of instabilities there is either equality 
between the sexes or a slightly higher incidence among the boys, in the case of 
bronchitis the figure for one or two attacks of bronchitis in infancy is much 
higher for girls than boys, yet the figure for recurrent attacks throughout 
childhood is much higher in boys than girls ; and with these cases the allergic 
factor, as estimated clinically, would appear to be of greater importance in 
boys than girls. 

2. I have regarded it as premature to work out the correlation between the 
incidence of these various instabilities in particular children. I have, however, 
worked out the percentage incidence of many of these instabilities in the 
group of children suffering from periodic vomiting, and the percentage incidence 
of these instabilities in the remaining group of children. On sheets 3 and 
4, in the centre column under B, the percentage incidence of the various 
instabilities in the cases of periodic vomiting is given, and in the third column 
the incidence of these characteristics in the remaining group of children. 
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You will notice that differences such as 30 per cent. in the group who had 
periodic vomiting (group B) suffered from headaches, as against 10 per cent. 
in the remaining group; 34 per cent. have tram sickness as against 17 per 
Cent. ` 30 per cent. have colonic spasm as against I0 per cent.; 10 per cent 
were subject to fainting as against 2:3 per cent. All the cases of doubtful 
and clinically definite migraine and all the cases of asthma suffered from 
periodic vomiting. In all these cases there would appear to be a positive 
correlation between periodic vomiting, on the one hand, and these various 
instabilities on the other. This group of instabilities appears to be significantly 
related in the case of girls, although, as throughout these investigations, the 
relationship between instabilities and between instability and physical type 
is more apparent in the group of boys than the group of girls. This has also 
been noticed by Sheldon. 

The percentage incidence of severe dermatographia and severe erythema 
is slightly higher in the group who suffer from periodic vomiting than in the 
remainder of the children ; if there is a positive correlation, however, it is not 
a high one. These observations confirm the inter-relationship I have re- 
peatedly observed clinically between periodic vomiting, train sickness, colonic 
. spasm, fainting, migraine and asthma. On the other hand, they suggest that 
those children subject to severe blushing and other severe vaso-motor skin 
changes belong to a different body constitution, in which the association with 
ketosis would appear to be almost a matter of chance. Clinically, therefore, 
there are at least two independent groups of instabilities in children. 

Of equal interest is the relationship between periodic vomiting and recurrent 
bronchitis—38 per cent. of the children who had periodic vomiting as against 
I3 per cent. in the remainder—and between periodic vomiting and chest 
deformities of the so-called rachitic type. In recurrent bronchitis there is a 
definite infective factor that is now known to clear up with penicillin inhala- 
tions. This observation, however, strongly suggests that the chances of 
successful invasicn of the bronchi depend to a considerable extent upon con- 
stitutional and metabolic factors, and through these, in the second place, upon 
emotional factors. 

A similar change of perspective is necessary in relationship to rickets. 
Whereas it has been customary to regard this condition as due to a vitamin 
deficiency together with a failure of the calcium-phosphorus balance, this 
investigation supports the point of view that it can be partly attributed to 
constitutional factors and is related to periodic vomiting. When a community 
is placed on a diet which is barely adequate in its mineral and vitamin 
content, this constitutional factor will determine which of the children will 
develop obvious deformities. In fact it would indirectly suggest that the 
constitutional factor responsible for periodic vomiting, migraine, asthma and 
recurrent bronchitis can be influenced by a change of diet—a matter clearly 
born out by clinical experience. 

This became so apparent that I have come to regard constitution, diet, 
mild chronic infections and emotional factors as closely inter-related factors 
in the production of many clinical pictures. For this reason the treatments 
we have used are drastic changes of diet, convalescence of up to and more than 
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one year, when necessary a change of school, or even the rehousing of the 
family. We also changed the methods by which the children were handled 
by re-education in the clinic, and through the work of a team of trained and 
voluntary social workers in collaboration with the teachers. The results of this 
work have shown the extent to which diet and behaviour patterns might well 
be classed among the hereditary factors in the sense that they are handed 
down from one generation to the next almost unmodified. Tradition can 
develop a permanence that rivals the permanence of the other products 
of human ingenuity such as houses and monuments. 

3. The third question to which I would like to direct your attention is 
how these instabilities are distributed among this group of children, and the 
relationship between this distribution and the physical type of the child. The 
instabilities distribute themselves in a remarkably even manner. This is to 
be seen from sheets 3 and 4 in the Tables. I think I was in error in including 
bed-wetting in the vertical scale. The method of scoring I have used is 
somewhat arbitrary, but until a method based upon biochemistry or some other 
more exact measure is available it would seem the only starting-point through 
which to approach the problem. Tables I, II and III all suggest that the 
instabilities that have been recorded and scored do not group themselves, 
but spread themselves evenly between the two extremes of a high level of 
instability and its complete absence. There is, in fact, no such person as the 
unstable child, except as an abstraction. Every child, however, has his own 
particular instabilities or physical Gestalt, which can only be properly 
examined through a battery of investigations not dissimilar to those used 
by Eysenck in investigating personality. 

There is a demonstrable relationship in the case of these boys between a 
high level of instability and the ectomorph of Sheldon. This was brought to 
light by a graph on which each boy was plotted twice, once in respect of 
his height and weight, and a second time in respect of the length of leg and 
the circumference of the chest. The boys whose instability score was severe, 
that is to say 4 or more on the vertical scale, distributed themselves towards 
the side of the graph that placed them among the thin children. The length 
and direction of the lines joining the two points which were plotted also show 
that they tend to be proportionately long in the leg. There is only a tendency, 
however, for children of this build to be unstable, and for unstable children to 
group themselves in this way ; many of them do not conform to this finding, 
and in particular it was difficult to show the relationship between instability 
and physical type in girls. Clinically there would appear to be a clinically 
unstable group of girls among the endomorphs which have complicated the 
graph quite seriously. A great deal of further work requires to be done if 
these relationships are to be seen clearly. 

When I attempt to evaluate this work I find starred out in my mind one 
child in whom there appeared to be an aggregation of misfortune—a tall, 
thin girl with periodic vomiting, later migraine, colonic spasms with inter- 
mittent diarrhoea. Her diet was deficient in minerals and vitamins and 
grossly excessive in starches, her home was overcrowded and dirty, with 
inadequate sleeping accommodation. The result was a child, in bed each 
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TABLES I, II ann III. 
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Estimated frequency with which physiological instabilities have tuts 
up in individual children. 


Tables I (Boys) and II (Girls).— 
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Horizontal Scale. 


Scoring method. 
Clinical evidence of— Severe Slight 
1. Blushing ; 2 I 
2. Dilatation pupils 2 I 
3. Dermatographia 2 I 
4. Erythema i ; è 2 I 
5. Neuro-cardiac instability . 2 I 
Vertical Scale. 
History of— Score. 
; 1. Headaches S è S I 
2. Tram sickness i : i I 
3. Periodic vomiting S e e I 
4. Chilblains ‘ . ; I 
5. Heat bumps . S è e g I 
6. Lienteric diarrhoea . e è s I 
7. Colonic spasm : : s 1 
8. Fainting. e ` : I 
9. Bed-wetting . A I 
10. Asthma . : : i I 
11. Recurrent bronchitis r I 
TABLE 1.—Boys. 
o. I. 2. 3. 4. 5. 6. 7. 8. ro. Toul 
17 I B3 2 7 4 i ae I sé 
12 9 6 10 4 3 2 vi e 46 
‘ 3 8 3 6 9 6 5 2 es a2 
. 3 6 3 3 3 3 ; 2 I 24 
. 1 3 3 3 4 3 2 1 cs 20 
. os 2 I 3 a 3 ie I 1 
e Se 3 2 i ws I I : ò 
: I ae bie eg e I : os 2 
Total . 36 40 32 29 28 22 22 7 2 . 208 
TABLE II.—Gurls. 
o. I. 2. 3. 4- 5. 6. 7. 8. 9. 10 Total 
e e 9 15 8 7 4 I D ee ee ee I 45 
‘ : , 9 8 6 16 3 4 2 Eo ae ge e e d 
P ‘ , 6 7 12 6 8 2 4 A oe re 47 
e & <4 2 5 It 5 2 e I I oo P 
z ; e 2 A 3 2 7 2 I : E pe Fo = 
D D D I 3 ee ee ee I ee ee ee ee oe, 88 5 
e e D ee 2 ee I ee oe e e o I oe 3 KW 4 
ee es ee a ee cag Se i ek 
Total . e 30 4% 34 43 27 12 7 4 3 2, W 
TABLE II].—Totals of Vertical and Horizontal Scales. 
o I. 2. 3. 4. 5. 6. 7. 8. 9. ro. å m B B & 
, I7 23 25 I9 27 20 2I I§ 20 7 8 2 2 3 
e Q 24 22 24 35 20 29 13 14 5 4 I 3 
26 47 47 43 62 40 50 #28 34 I2 12 3 5 2 


ToraLr: Boys 208, Girls 205 = 413. 
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winter with bronchitis, developing a marked deformity of the chest with marked 
scoliosis and kyphosis; intermittently when her diet gave rise to ketosis 
she was extremely irritable, and rebelled vigorously with tempers and sulking 
against parents and teachers. Her picture could only result from an aggrega- 
tion of a number of independent factors, but nevertheless is known to me as 
an outstanding example of a definite clinical entity. She spent a year in a 
carefully controlled country environment on a regulated diet and returned a 
different child, although we had to continue to regulate her life to prevent her 
relapsing. This history is now familiar to us all as the background of many of 
our physically and mentally ill adult patients. 

Most of us were brought up to believe that one disease meant one pathology 
and, therefore, one cause. This point of view appears to work excellently 
when considering a disease like pneumonia, and led to striking chemo-thera- 
peutic advance. It worked less well with asthma, recurrent bronchitis, 
migraine and mucous colitis, and has proved unhelpful in the study of mental 
illness. I have found it quite bankrupt in work in a clinic of the type of 
this survey. | 

This survey, therefore, represents part of a general trend in medicine which 
is of outstanding importance to the psychiatrist. Professor Himsworth has 
pointed out that the physician is now compelled to think in a different way. 
Each disease entity is the product of multiple factors operating within the 
individual and within his society. These individual factors are very different 
from the end-result which they produce. Their association is sometimes 
causal and at other times accidental. Nevertheless, it is only by the study 
of the contribution made by each of them that the end-result is to be understood. 

I have found that a psychophysical approach of this type to the problem 
of mental ill-health has a high clinical and therapeutic value. 


DIFFERENTIAL DIAGNOSIS OF SOME EMOTIONAL DISORDERS 
OF ADOLESCENCE (WITH SPECIAL REFERENCE TO EARLY 
SCHIZOPHRENIA).* 


By H Epvetston, M.B., D.P.M., 
Director of the Bradford Child Guidance Clinic. 


In my student days, after the first world war, teachers and text-books 
still used the term dementia praecox. It was looked upon as a disease sui 
generts, and descriptions were entirely in terms of clear-cut asylum cases with 
the usual classification into simple, hebephrenic, katatonic and paranoid. 
There was no psychopathology worth noting, and no anticipation of the 
immense gap waiting to be explored between ‘‘ normality ’’ and complete 
mental breakdown. In effect this meant that there was no half-way house 
in diagnosis: it was either dementia praecox or nothing. The revolutionary 
change in diagnostic approach began with Bleuler’s highly original conception 
of the disorder as a progressive splitting of the psyche, indicated by the name 
schizophrenia which he gave to it, and which now holds the field. Added to 
this there are the researches of the psycho-analytical schools (the Jungians in 
particular) which have succeeded in opening up a huge and fascinating border- 
land on the fringe of normality, with a corresponding enlargement of our 
notions of schizophrenic disorders. 

I am afraid, however, that in many quarters even to-day the change from 
dementia praecox to schizophrenia is not much more than an alteration in 
nomenclature, with no corresponding change in understanding. It shows up 
on occasion rather painfully when the mental hospital medical officer without 
much extramural experience is called upon to take the psychiatric O.P.’s, sav, 
at a general hospital. I feel that so often in a certain type of case he is still 
limited in diagnosis to schizophrenia or ‘‘ nothing ’’—just a new wording of 
an old diagnosis.t Here is the sort of thing that can happen : 


CasE 1.—A well-grown girl of 16} was sent by her doctor to psychiatric O.P.'s 
because of her very poor and irregular performance at work, apparently due to 
long spells of day-dreaming. There were further complaints from home of “ always 
a dreamy solitary girl, easily upset, needing constant urging to do anything 
will lie in bed all day . . . reading comic papers or novels . . . no 
friends,’’ and so on. 

The psychiatrist, an M.O. from the nearby mental hospital, could only think 
of an incipient schizophrenia, though the patient was far from psychotic and her 
mental state did not warrant any such diagnosis. As she had been under my 
care at the Child Guidance Clinic a year or two previously he asked me to see her 
again. 


* A Paper read to the Spring Meeting of the Northern and Midland Division at Lincoln, 
April, 1949. 

t Under diagnosis Henderson and Gillespie write, ‘‘ The principal condition from wh: + 
schizophrenia has to be differentiated is the manic-depressive psychosis ” (fitth edition, p. 24: . 
There is no mention of the other states I will call attention ‘to in this paper. 
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Our records showed that she had been referred to us at 14 on account of her 
withdrawn unco-operative attitude at school, an attitude which her mother told. 
us had characterized her behaviour right through her childhood. We had found 
her to be dull and slow intellectually (I.Q. 88); emotionally she was anxious and 
depressed, being most concerned at her inability to keep up with the others in 
school. She attended over a long period for treatment with considerable benefit, 
being discharged just before she left school for work, a happier, more outgoing 
child. 

At this second referral it was seen that she had relapsed to pretty much the 
same mental state as when first treated at 14. The picture was of a dull, slow 
adolescent being pressed beyond her pace at work, and defending by a passive 
obstinacy (very obvious at home) and a withdrawal into compensatory day- 
dreaming. Significantly, when questioned she gave as her principal fantasy 
“ That I could do more than the other girls ’—very much in keeping with her 
anxious depression earlier when she fell behind in school. 

One thing stood out quite clearly: the continuity of her character and the 
identity of her reactions under analogous conditions. On each occasion she 
responded in the same characteristic way to the same kind of stress, and the 
diagnosis of simple maladjustment due to real inferiorities of endowment was 
borne out by her response when changed to easier and more interesting work. 
At no time was there any evidence of any schizophrenic thinking or symptom 
formation, nor yet of any schizoid background on which the disorder might grow. 


The cry in medicine to-day is for early diagnosis and treatment. This is 
all to the good, but we must be alive to the difficulties of such a programme. 
Asking for patients to consult us early means we shall see more and more cases 
like the above from the vague borderland on the fringe of normality, and our 
powers of discrimination and differentiation must be accordingly increased. 
Again, whereas the therapeutic attack may be straightforward in the well- 
established case of schizophrenia, what does one do in therapy before the 
condition has unequivocally declared itself? (Too much of our ‘‘ keeping 
cases under observation ’’ means doing nothing till the diagnosis is obvious.) 
This altogether apart from how to handle those we attract to our clinics who 
are not, and never become psychotic, and have no place in mental hospital 
treatment. Early and preventive psychiatry must be largely extramural, 
and now that the (new) psychiatiist has peeped out of the seclusion of his 
mental hospital, he must be taught to meet many conditions for which his 
previous training has hardly prepared him. Even the “ straight ’’ psychoses 
in these early stages may look very different from their present text-book 
descriptions. 

Schizophrenic disorders notoriously originate during adolescence, and it is 
amongst the emotional disorders of this period that we must look for the 
clinical onset of our early cases. It should be remembered, however, that 
adolescence is normally an age of emotional turmoil and instability, and much 
that would be classed as pathological in later adult life may prove to be but a 
temporary exaggeration of normal trends of character, and not necessarily the 
harbinger of a psychosis. The degree of mental pathology which may be 
exhibited with subsequent complete recovery is quite surprising. 


CasE 2.—The parents of a young girl of 16 consulted me in a state of some 
alarm. The Head Mistress of the girl’s boarding-school had written euphemistically 
that she was “ not too well,’’ and suggested she would be better for a week or two 
at home. On arrival she began talking queerly about “ losing her memory ”’ 
and "going mad’’—a quite justifiable cause for the parental alarm. 
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The girl herself was an anxious, rather immature child of asthenic build. She 
described various inferiorities that had troubled her at different times since first 
going to the boarding-school some 12 months previously. But altogether she had 
managed to hold her own till a couple of weeks ago. Then, to use her own words: 

“I felt a cold comingon . . . wanted to lay down . . . lazy ... 
didn’t feel like doing anything . . . just lay in bed . . . ridiculous 
thoughts passed through my mind . . . compulsive— You've always wanted 
to know what its like to be dead, now you know.’ . . . I thought I was going 
mad. . . . I was very frightened. . . . Next day in school I was in a 
daze and couldn’t do anything.” 

The attack lasted the whole week, till she came home in fact, during which 
time she had restless disturbed nights and vaguely confused days. She had other 
complaints when I saw her, which included : 

‘“ I don’t feel like other girls . . . I don’t think I’m developing like them 
in mind and body . .°. feeling out of it. I can’t make up my mind about 
anything . . . I’ve no real feelings at all! . . . I’ve lost interest, etc.” 

Altogether not a happy picture, and one demanding a guarded prognosis. 

I saw her at intervals, some half-a-dozen times, for therapeutic conversations. 
The mental disturbance slowly cleared up and after about six weeks had disap- 
peared. After another month of satisfactory stability she ceased attending. 

Nearly two years later she asked to come and see me again, ostensibly for 
advice about her career. (She was taking elocution and music and getting on 
quite well.) Her complaints and doubts seemed objective enough, and, though 
there was some tension and a little undue anxiety, there was nothing of the nature 
of her previous symptomatology, and I reassured her parents accordingly. A fort- 
night after this she woke up during the night in an acute panic and wanted to 
speak to me at once. Her chief anxiety was about her masturbation, but as we 
had gone over all this before it could not have been the real cause of her extreme 
agitation (Before she could be calmed down both parents had to sleep with ber" 
The panic brought on symptoms reminiscent of her first attack though not by anv 
means as pronounced, and after a week they gradually subsided and disappeared 
with rest and sedation. 


I have not seen her now for about 18 months and, as she will be approaching 
20, I am hoping she has achieved a reasonably stable maturity. 
Here, by contrast, is a case that took the opposite turn : 


CasE 3.—I first saw John, aged 17, in 1947. He had just failed in his school 
certificate, and I was asked primarily to advise about his further education: 
there was a secondary complaint of attacks of awkward behaviour due to irrational 
fears on one or two recent occasions. 

He was a tall, lanky youth who talked freely, but rather vaguely and with 
limited insight, about his pretty obvious retreat in the face of difficulties. His 
drawing (for which he had quite a talent) and his conversation revealed a decidediv 
introverted character, of a soft, easy, almost effeminate kind. More specific were 
his two recent attacks when his behaviour definitely overstepped the bounds of 
normality. The boy himself described ideas of reference with all the peculiar 
detachment of the schizoid : 


“ I couldn’t sleep . . . thought people weren’t friendly. . . . Not 
much to it. My imagination ran away with me—lI imagined people watching me: 
not sure of my facts . . . things seemed peculiar . . . you get ail 
muddled up.” 


He was taken on for regular psychotherapy, and in spite of the usual difficulties 
owing to his markedly introverted nature he co-operated well and with great 
benefit to himself. After about 6 months I was able to report great improvement : 
he was attending the local Art School and doing well. Most unfortunately just 
about this time his father, to whom he was very attached, went down with a verv 
serious illness and the boy relapsed completely. Psychological treatment was 
resumed but I was never able to get the same rapport again. He managed to 
carry on irregularly at school, and with odd patches at home, for another 3-4 
months before he finally broke down completely with a frankly schizophrenic 
outburst which made me advise mental hospital treatment. When last heard of 
he was responding well to insulin therapy. 


Ki 
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To complete a trio showing the uncertainties of prognosis in these cases, 
ere briefly is one whose ups and downs have left me quite puzzled as to the 
iltimate outcome : 


CasE 4.—Audrey was working at the telephone exchange, where she heard the 
arls talking about V.D. “ I gotan idea that Id gotit . . . I fainted SE 
vent home . . . I called myself hypocrite and coward.” After staying in 
ed a few days she was a little better. But the ideas kept recurring each time she 
xad a menstrual period. (The hospital doctor called it “ hysteria ” and it was 
eft at that.) 

A year later, now aged 17, she left the job and went in for teaching—training 
ıt a residential college. She was there only one week when she asked to be brought 
10me because she had begun to think the girls were laughing at her. She was 
ust 18 by the time I saw her (November, 1945),and at the first consultation she 
alked of— 

‘“‘ Ideas charging round inside my head—I’ve got it into my mind that they 
lon’t want me at home ” (but knows this not true). “ My mind doesn’t work in 
‘onjunction with my body.” 

There were other symptoms of an intermittent nature,the sum total of which 
was to make me prepare the parents for a schizophrenic breakdown. 

Less than 3 months later the picture had changed with startling rapidity. 
she was bright, almost radiant, and had put on weight. All her “ queer ideas ” 
ad gone, and she was so much better that she had begun as a help at an infants, 
school and liking it immensely. 

Unfortunately it didn’t last, and a bare two months after that I was consulted 
again for a recurrence of symptoms. This time she was quite dazed and confused 
and I could hardly get her to talk. At one point she echoed my laugh in the 
classical pathological manner. She still had some insight, viz., she agreed she 
has funny, ideas but added, ‘‘ I don’t know which are funny and which are not.” 

Again she recovered, and after 6 months, during which time she was allowed to 
vegetate at home, she was quite well again. Recently (August, 1948) I received, ` 
quite unsolicited, a charming letter from her reporting progress. After leaving 
me she had found congenial work in a bookshop. There were occasional setbacks 
but only very slight ones, and taken early, a day or two in bed put her right. She 
has now married, and according to her letter is happily settled. 


These three cases should .give us much cause for thought, and I should 
like to place them in their proper context amongst the emotional problems of 
adolescence, about which we are increasingly consulted nowadays, especially 
through the Child Guidance Clinic. I know of no previous attempt at classi- 
fication of the cases (cf. note, p. 960), and would tentatively suggest a broad 
grouping as follows : 


A. Maladjustments Arising out of Personality Defects or Difficulties of Character. 


(1) Real wnfertorsties of endowment.—Intellectual or emotional dullness : 
severe emotional immatunity. 

(2) Extreme temperamental variations.—The grossly introverted character. 

(3) Shy withdrawn characters, with feelings of inadequacy or inferiority 
and evident internal conflict. Family tensions much in evi- 
dence, particularly with one or other parent. 


B. Psychological Illnesses of Adolescence. 

(1) The neuroses—mostly anxiety states ot varying degrees of severity. 
Sometimes a continuation or a recurrence of the obsessional 
states of earıy childhood. 

(2) Panic reactions. 

(3) Early schizophrenia. 
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Before going further I want it to be understood that the classification above 
does not mean that we are dealing with some half-dozen clear-cut mental states 
rather like the diseases of clinical medicine. There is more even than over- 
lapping o the various types. For the most part there is a continuous series in 
every direction, so that one passes insensibly from one type to the next, through 
the mixed and borderline cases. Nevertheless, it is useful to have in mind 
some theoretically ‘‘ absolute ” picture of the pure case as a kind of axis round 
which to group one’s clinical material. 

To take the items of the above classification in order. People there are 
with innate handicaps which reduce their performance and their capacity for 
adaptation. Case x briefly describes such a girl, whose limited mental endow- 
ment and general slowness was the source of her retreat from the severities ot 
everyday life inco the compensatory world of fantasy. In the event she was 
mistaken for an early schizophrenia. 

Another common error is to mistake the pati introverted (schizoid) 
character for the mental illness. The introversion-extraversion scale gives 
one dimension of personality, and at the extremes of the scale, particularly 
at the end of extreme introversion, one meets with people who by ordinary 
social standards are, to say the least, peculiar. But only in the same way 
that an unusually tall or very short person is peculiar ; eccentric they may be, 
but not psychotic. Here is an outstanding example : 


CASE 5.—John R—’s parents described him as an “ odd "" boy with many erratic 
peculiarities of manner and behaviour. Solitary and asocial; completely without 
friends or personal contacts; only “ external ” interest is keeping rabbits. He 
would never respond to overtures from his parents or discuss his problems 
with them. He has spent hours in his bedroom all on his own. In company at 
home he is apt to ‘act silly’ instead of joining the conversation. He has always 
been absurdly faddy with food. f 

Nevertheless they saw no reason for serious complaint until he failed badly in 
his school certificate examination. On i inquiry the school gave as the reason for his 
failure that he was “extremely slow in grasping new matter, in thinking, and ir 
expressing himself at all": but not unintelligent. 

The boy himself presented the picture of a completely introverted character 
to such a degree that one could barely make contact with him, let alone make ar 
impression. He was at first ill at ease, with a facial twitch and perspiring freely. 
At times his lips moved as if muttering to himself. There was a long pause befcre 
he replied to questions, and sometimes he completely ignored them. He preferred 
not to talk if he could help it : for example, when I asked about his school progres: 
he just took some school note-books out of his satchel and handed them to me 
without comment. I asked him what he thought of his progress. ‘‘ That's pt 
for me to say ” was his answer. 

In general he was suspiciously on the defensive and refused to commit himse!/ 
or give an unequivocal opinion. There was a good deal of verbal fencing and 
playing with words which he seemed to enjoy, but nothing of a concrete nature 
The outer social world hardly concerned him, and as for his inner world he imphed 
that was his own affair. ‘It’s not a secret, but I’ve more sense than to tell ’ 
(After winning one such “ debating point ” he gave a peculiarly unhealthy seif- 
satisfied grin.) i 

Altogether his preoccupation with his inner thoughts, which he refused te 
= disclose, was taking him more and more inside himself, and I have no doubt but 

that he was steadily developing into an eccentric schizoid character. 


Extravagant bizarreries such as the above are fortunately rare, as rare as 
the extreme of introversion from which they grow. But, as already mentioned. 
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adolescence is in the nature of things a period of emotional instability. Rapid 
development of new and powerful urges makes integration difficult ; conflict 
with one or other parent (or both) is almost the rule rather than the excep- 
tion ` heart searching and introspection are inevitable, and the mental up- 
heaval in cases suitably predisposed may come more of less to resemble a 
mildly schizophrenic picture, with which indeed it has close analogies and 
parallels. The usual story, and one very commonly heard, is of loss of self- 
confidence making for a withdrawal from social contacts and from work or 
school; such symptoms as awkward shyness and self-consciousness, with 
marked feelings of inadequacy and inferiority, are much in the foreground. 

I will not give a case in any detail (everyone must have come across these 
children), but will pick out, some significant remarks made during treatment by 
an intelligent secondary schoolgirl of 164+ suffering from this kind of dis- 
turbance : 

Case 6.—In essence Connie had just downed tools and given up her education 
in the year of her School Certificate. But that there was some internal conflict 
going on was clear enough from her erratic behaviour. She had gone back to 
school after one withdrawal and worked hard; then abruptly she walked out 
again one day. She was now becoming asocial and solitary. She had dropped 
all her friends, and at home would not help or do anything: she would just sit in 
a corner and read. She was irritable and resented interference, and hit back at 
her mother in her flashes of temper. (Incidentally a great deal of her problem 
was related to an open conflict with mother, who turned out to be a hard and 
unsympathetic woman.) None the less the girl was quite accessible and willing 
to be helped. 

In the fourth session of psychological treatment she described a vague con- 


fusion almost like depersonalization (“ It wasn’t me—a queer detached feeling : 
most unpleasant ”), and then proceeded : 


“I get mixed up—there’s so many of me. 
1. Wants to be a good girl at home. 
“ 2. Cynical and bitter. 

"a Ranting and roaring person. 

4. Doesn’t want to think at all. 
"a Utterly childish. 
"po Just desperate. 
‘‘ 7, Wants to be comfortable in luxury.” 


She finished off with ‘‘ I will end up in the madhouse. I'll be out of everyone’s 
way.” In spite of this and much like it, she made an excellent response to simple 
psychotherapy, and ultimately an excellent adjustment to work as a Nursery 
School teacher. 

Different and distinct from these maladjustments arising out of personality 
defects or difficulties of character development, I have separated out a second 
group of reactions which I look upon more as psychological illnesses. 

Anxiety states with symptoms in the adult style may be encountered in 
the later teens, though fully fledged examples are distinctly uncommon. The 
personality behind the symptoms here is very different from those heretofore. 
One meets a mature, over-responsible young man or woman: intelligently 
self-critical, striving hard, but finding work or school—and life generally— 
increasingly trying to cope with. Having kept his troubles to himself (i.e. 
as far as he knows what they are), the breakdown is all the more surprising to 
the family, and may come on them quite unexpectedly. Fortunately, however, 
the latter in general are quite understanding and sympathetic, and able to 
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look upon the condition as the illness it is ; this in contrast to the previous tvpe 
of case, where there is often a long history of barely concealed antagonism, 
working up to and culminating in the behaviour problem. The treatment is 
correspondingly different ` whereas the behaviour problem can be handled by 
conversational methdéds directed to a reorientation of family relationships, the 
true neurosis needs a therapy more approximating to a proper psychological 
analysis (with free association, etc.). The same is true of obsessional states 
reappearing about this period. 

For our purpose here, the important item to note is that in their heart- 
searching and self-questioning, cases of genuine neurosis may verbalize their 
mental conflicts in the manner of all adolescents without being at all schizoid. 
If this is borne in mind the true diagnosis is not jkely to be overlooked. I 
must confess, however, that more than once in older patients I have been 
deceived in the reverse direction. What at first sight looked like a fairly 
severe anxiety state, later interviews showed to cover a latent schizophrenia, 
this particularly so in young adults in the early twenties. 

Now for the last and most perplexing type of case to be differentiated from 
early schizophrenia. I have already given two examples (Cases 2 and 4), 
and have labelled them, for want of a better term, the ‘‘ panic reactions.” 
Here more than anywhere else does one feel the absence of clearly demarcated 
boundaries in psychological medicine, and it is a moot point whether we are 
dealing with a disorder different_im kind from established schizophrenia, or 
whether (as I am inclined to believe) there is not a continuous series of steadilv 
increasing severity from the mildest and most temporary panic reaction to the 
severest schizophrenic. I should say it is a matter of degree, largely of success 
or failure of integration, and I do not think one need involve any special or 
new psychopathology in those progressing to psychosis. (Note, for example, 
the fluctuations of Case 4, who undoubtedly was psychotic on occasion, and 
compare the remissions and relapses in established cases of schizophrenia.) 

This last compares with the point of view adopted by Adolf Meyer and his 
school, which looks upon schizophrenia as ‘‘the outcome of progressive 
maladaptation of the individual to his environment. Schizophrenia is not a 
‘disease’ but a congeries of individual types of reaction having certain 
general similarities.” But for a full psychopathology we must go a little 
further, and bring in Bleuler’s now classical notion of ‘“‘ splitting of the per- 
sonality.” This, the unique form of his withdrawal and the internal reper- 
cussions of his maladjustment, is ‘he characteristic psychopathology of the 
schizophrene, which in advanced cases can bring about the complete disintegra- 
tion of the ego and permanent dementia. In the earlier stages, however, the 
failing may first show as a lack of capacity to integrate new emotional drives 
and experiences. (Integration is a faculty that is normally so automatic as 
to be taken for granted, and only its failure demonstrates how little we know 
about it.) Because of the turmoil of new feelings, adolescence stands out as 3 
period of particular difficulty in this respect, and many a precariously estab- 
lished internal balance, say, in a young person not very tolerant of new emotional 
experiences, suffers an explosive disintegration under the impact of the freshly 
awakened sex drives and all their concomitants. 
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Significantly in most of my ‘‘ panic reaction ’’ cases I have noted a general 
2motional immaturity and dependence on parental figures. The smooth 
cherubic baby-faces of some of these patients are very typical (in strong contrast 
to the adult appearance and manner of the anxiety states), and one can easily 
foresee their fearful panic and retreat in the face of new emotional demands. 
There are also present the same poor (or unstable) socialization, the same 
passivity and lack of initiative and brodSding inferiorities, that one finds, if 
one looks for it, in the prepsychotic histories of schizophrenics. One cannot 
help thinking that in this panicky withdrawal, coupled with an unstable 
internal integration in a suitably predisposed introvert, one has the key to the 
schizophrenic disorders. At any rate it gives a working hypothesis which 
fits the facts, and one on which to base a rational psychotherapy of the “‘ early ’’ 
cases quoted in this paper. My aim is primarily to work up a positive trans- 
ference which will hold the patient, and give enough support to tide him 
(or her) over the critically unstable adolescent years. Essentially one helps 
patients to resolve their immediate conflicts, so making possible new integra- 
tions that would normally be too difficult for them to assimilate. 

The prognosis is as a rule quite hopeful, though of course one is bound to ‘ 
come across patients who do not respond. I remember one girl of 18 who 
was under my care for over two years. I kept her going for r2 months on 
simple psychotherapy of the above kind. But after many vicissitudes a 
pronounced divorce between thought and feeling blocked further psycho- 
logical approach. A later relapse was treated by E.C.T. (rr applications) 
with great benefit ; it reduced the emotional force behind her delusory ideas 
so that she could and did ignore them, though they were still present. (I have 
not heard from her for over 12 months now.) Another one already quoted 
(Case 3) broke down and had to be admitted to mental hospital for insulin 
therapy. 

This is my usual approach: psychological exploration first, and the more 
drastic physical methods if it fails. I know there are some psychiatrists who 
would advocate insulin therapy immediately upon diagnosis, on the principle 
that the early cases give the best results. I would hardly be disposed to 
agree, particularly in view of the vagaries and uncertainty of diagnosis I have 
tried to describe here. Some cases there are, dull, emotionally impoverished, 
inaccessible (the so-called slowly developing schizophrenia simplex), or, again, 
the more malignant types which cannot or will not co-operate, for whom it is 
the only course, but wherever possible I would suggest that some attempt be 
made at psychological exploration and readjustment. | 

Of course my material is derived largely from the early and milder private 
and ‘‘ Child Guidance ’’ cases; yours, being bound up with the hospital patient, 
may be very different. The field is wide and much of it fairly new to psychiatry; 
one’s personal experience is bound in the nature of things to be limited, and an 
exchange of views is very helpful. I have given you mine, and would be very 
pleased indeed to hear yours. 
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INTRODUCTION. 


THIS paper presents an example of the depersonalization syndrome as 
experienced and described by an intelligent patient. Considering the 
frequency of its occurrence, this syndrome has not been as often recognized 
nor as adequately described as would be expected. The syndrome was first 
described by Mayer-Gross (1935), later by Gordon (1936), Shorvon (1946, 
1947) and Tayleur Stockings (1947). The psychopathology of depersonali- 
zation was given in analytical terms by Oberndorf (1935, 1936) and Feigenbaum 
(1937) ` Galdston has recently discussed this aspect (1947). As a symptom 
of organic brain disease, depersonalization offers an interesting field in the 
long-disputed question of body-mind relationship. Reidl (1942) described 
this symptom in a case of carbon monoxide poisoning, and Brock and Weisel 
(1942) discussed its occurrence in organic cerebral disease. Guttman and 
Maclay (1936) described the interesting relationship between mescaline 
intoxication and depersonalization. Cerebral anatomical localization was 
discussed in an anatomico-clinical study by Dide (1938). 

The case described here is so classical an example of the syndrome that a 
record of the patient’s symptoms in her own words was considered to be 
of value in aiding recognition of this peculiar condition. Depersonalization 
needs no introduction as a symptom of psychiatric disorder. It is found 
commonly enough in depressive states, hysteria, obsessional-ruminative 
neuroses, and sometimes in schizophrenia. However, in the condition about 
to be described, depersonalization is viewed as a distinct disease entity with 
a peculiar group of symptoms which together form a well-demarcated syndrome. 


SYMPTOMATOLOGY. 


In his paper in this Journal,* Tayleur Stockings classified the symptoms 
of the syndrome under the following headings : 


Cephalic paraesthesiae. 


) 

) 

) Emotional poverty. 
) 

) Thought disorder. 


* J. Ment. Sci., 1947, 98, 62. 
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By depersonalization is meant a feeling that one is no longer oneself— 
i.e. one no longer believes fully in one’s own existence.f Derealization is 
the term applied to the feeling that one’s environment is unreal, or has changed 
in quality. The affective disturbance is characteristically a poverty of 
emotional feeling towards objects that normally provoke an emotional response, 
e.g. one’s own children. To the observer the patient appears to be quietly 
apathetic. Cephalic parasthesiae are the effect of depersonalization applied 
to the head. The head feels ‘‘numb, dead, empty, or solid.’’ Thought 
disorder is characterized by difficulty and slowness in thinking, with marked 
impairment of mental imagery, e.g. the inability to recall a face or a melody. 


CASE HISTORY. 


The patient, a housewife, aged 57, with no children, had had two previous 
nervous illnesses, the last of which was an agitated involutional depression at 43. 
Her present illness, however, differed considerably from the others. She was 
normally a cheerful, capable person until her illness commenced in January, 1948, 
with insomnia, which came on while she was in the throes of buying a house and 
furniture. This persisted until May, 1948, when she suddenly awoke in the middle 
of the night with the feeling that her body was numb and “ cut off ’’ from her 
surroundings. Next day her head seemed cloudy, and she described her sur- 
roundings as appearing unreal to her. She was admitted to hospital a few weeks 
later. The patient’s symptoms are now described in her own words, and classified 
under the characteristic symptoms of the syndrome. 

Depersonalization.—‘ I feel as though I’m not alive—as though my body is 
an empty, lifeless shell. I seem to be standing apart from the rest of the world, 
as though I’m not really here. Is there something wrong with my ears? I 
hear you clearly, yet your voice sounds far away—distant and unreal. Whatever 
has deadened my feelings has deadened my hearing too. It’s the same with my 
eyes. I see but I don't feel. I taste but it means nothing to me. I'll eat any- 
thing put before me. We had walnut cake which I normally adore—but it might 
have been a piece of dry bread. I eat, not for pleasure, but only to live. Perfume 
doesn’t smell pleasant any longer. I'd have no preference for the smell of these 
roses over the smell of the cabbage cooking.”’ 

Derealization.—'' The wireless is playing, but there’s no response in me. Music 
usually moves me, but now it might as well be someone mincing potatoes. I 
really love music, but now I can’t bear it because it doesn’t stir me. I hear it 
with my ears in a rather distant way, but there’s no pleasure attached—it might 
be someone speaking rather than singing. 

‘‘ It’s the same with flowers. I should feel deep pleasure from these roses my 
husband sent me, but they mean nothing to me. I was an expert at arranging 
flowers, but not now. They all look drab to me no matter how they are placed. 
I can’t admire a painting—it affords me no pleasure. 

“ I seem to be walking about in a world I recognize but don’t feel. I saw 
Big Ben alight last night, normally a moving sight to me, but it might have been 
an alarm clock for all I felt. It all makes me feel so lonely and cut off. It’s the 
terrible isolation from the rest of the world that frightens me. It’s having no 
contact with people or my husband. I talk to them and see them, but I don’t 
feel they are really there. When I close my eyes I no longer feel their presence.” 

Emotional shallowness.—‘‘ My husband and I have always been happy together, 
but now he sits here and might be a complete stranger. I know he is my husband 
only by his appearance—he might be anybody for all I feel towards him. That’s 
what worries me most of all. How can my feelings for him have changed after 
all these years ? 

“ I was always soft and feminine, but now I feel hard, as though nothing could 
shock me any longer. I’m beyond feeling. Meeting a friend I say the conven- 
tional things, but feel nothing and don’t mean what I say. 

“ A comedian on the wireless I normally like immensely just doesn’t amuse 


t Textbook of Psychiatry, 1946, Henderson and Gillespie. 
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‘me now. I laugh politely with everyone else, but feel neither joy nor sorrow. 
I hear the birds singing in the morning, but my hearing of pleasant sounds is 
affected as badly as all my other feelings.” 

Cephalic parasthestae.—'‘ I call my head my pound of cocoa. It feels as though 
my skull is packed solid with sawdust—it’s solid and heavy—it doesn’t think any 
more. My head is very queer. It feels distinctly heavy on my neck, and it seems 
divorced from the rest of my body. I feel very conscious of my head.” 

Thought disorder.—'‘ I can’t argue with people because I can’t collect my 
thoughts sufficiently. My thinking isn’t clear and I forget the trend of a con- 
versation. I don’t think I’m able to concentrate accurately on one subject. I 
don’t feel able to put over my ideas or to make people understand what I mean.” 


DISCUSSION. 


The suddenness of onset of the disorder in this case is a common feature 
of this illness. It will be noted that many of the symptoms are referred to 
the special senses of hearing and seeing—so much so that the patient saw an 
otologist and an oculist for imagined defects. Her special senses, in fact, 
were quite normal, but the lack of emotional response normally accompanying 
sensations gave the impression of disability’in these organs. Awareness of 
the external world through hearing, seeing, touching, tasting and smelling 
is qualitatively distorted when the normal concomitant emotional response 
to these sensations is diminished. It is, in fact, the projection of one’s emotional 
feelings out on to objects in the external world that gives these objects their 
quality of reality. One must look, not merely see; listen, not merely hear ; 
feel, not merely touch; savour, not merely taste; sniff, not merely smell. 
Lack of projection of one’s emotions produces an unreal world. And it is 
this phenomenon that underlies the depersonalization syndrome. It is a 
tentative withdrawal from reality. 

Depersonalization as a symptom of other psychiatric disorders takes 
second place to the other gross symptoms, e.g. of hysteria or depression. In 
the true syndrome, however, the five prominent symptoms of depersonali- 
zation, derealization, emotional shallowness, cephalic parasthesiae and thought 
disorder are outstanding. Furthermore, the absence of hallucinations, delu- 
sions and ideas of reference is a prerequisite of the diagnosis. For it is the 
very absence of the process of projection that underlies depersenalization 
and derealization. 

There is no evidence of intellectual deterioration. On the contrary, 
intelligence is usually above average, and insight is well maintained. 

The syndrome is particularly to be differentiated from depressive states, 
which it may superficially resemble. Though the patient may on first exami- 
nation appear to be mildly depressed, it is soon clear that lack of feeling rather 
than feeling of depression is the prevailing mood. Apathy rather than sorrow 
describes the patient’s affective state. Slowness of thinking may be complained 
of, but this differs from the retardation of depression by being purely subjective. 
There is no objective evidence of retardation of thought, speech or movement. 
The agitated state frequently found in non-retarded depressions is not seen 
in the depersonalization syndrome. Similarly, delusions of unworthiness. 
poverty and disease are never found in the syndrome, though they are, of 
course, common in psychotic depressive states. Finally, insight is usually 
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very limited if not completely absent in a depressive state severe enough 
to produce nihilistic delusions, whereas in the depersonalization syndrome 
insight is always well maintained. Nihilistic delusions and depersonalization 
are obviously closely allied symptoms. And it must be remembered that 
depersonalization is a not uncommon symptom of both mild and severe 
depressive states. However, the differentiation between the syndrome and 
depressive states is not very difficult when one considers the positive and 
negative features of both these disorders. 

E.C.T. is the treatment of choice for this syndrome. The majority of 
cases appear to clear up completely, but often rather prolonged treatment 
is required, e.g. 15 E.C.T. sessions. Five cases followed up for a minimum 
period of one year have not had a relapse. 


SUMMARY. 


The depersonalization syndrome is described. A description of the 
symptomatology is given in a patient’s own words. The psychopathology 
and diagnosis are discussed. 
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INTRODUCTION. 


THERE are few studies relating electroencephalographic characters with 
mental deterioration. Romano and Engel (1) (2) made an EEG and clinical 
study of “ delirium ” which they defined as the “‘ toxic-infective state or 
psychosis associated with somatic disease’’ which was accompanied by 
. “ fluctuation in the level of awareness ” and “‘ intellectual, emotional and 
motor regressive behaviour ’’; the group included cases of chronic and acute 
cardiac decompensation, chronic alcoholism, hypertensive states, and severe 
Addison’s disease. These authors considered that the EEG changes could be 
graded into three main groups, in order of severity: firstly, ‘‘ decrease in fre- 
quency,” with increase of slow 4-7 frequencies and normal blocking responses 
to visual attention; next, ‘‘ disorganization,” with irregular slow 2-7 fre 
quencies and poor blocking responses; and finally, “‘ reorganization at a 
. lower energy level,” with moderately high voltage slow 3-7 c./sec. activity, 
few or no normal frequencies, and absent blocking response to visual attention. 
This latter stage was, in some cases, found to be irreversible. Previously, 
Engel and Margolin (3) had published the results of an investigation into the 
effect of both oxygen and glucose-deprivation on the human electro-encephalo- 
gram. Both these conditions produced bursts of diffuse generalized 3-6 sec, 
activity which, in those cases with an acute onset, reverted to normal rhythms 
as clinical improvement occurred. However, 4 patients with chronic cerebral 
anoxaemia were examined (end-stages of chronic bronchitis with right-sided 
heart-failure) in whom the EEG abnormalities persisted ; at an early stage, 
activity with a frequency of 5-6 c./sec. appeared, and still later the records 
became completely disorganized. There was one patient who ultimately 
recovered whose EEG showed a regular dominant alpha rhythm with a fre- 
quency of 7:5 to 8 c./sec. It had already been noticed that, in a few cases 
where the EEG had apparently returned to normal in prolonged anoxic and 
hypoglycaemic cases, there yet remained some degree of intellectual deficit 
on psychological testing. Hill (4) had observed that a type of EEG with 4 


* Work carried out from the Department of Applied Electrophysiology, Maudsley Hospital. 
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slower dominant alpha-rhythm than the normal 8-13 c./sec. (i.e. a rhythm at 
6-8 c./sec.) was frequently associated with mental deterioration. An in- 
vestigation was accordingly instituted to determine to what degree mental 
deterioration and slowing of the dominant rhythm in the post-central areas 
(alpha-rhythm) were associated. | 


CLINICAL MATERIAL AND METHOD OF STUDY. 


A preliminary study of 1,500 consecutive EEG’s at the Maudsley Hospital 
and 1,000 at the National Hospital for Nervous Diseases, a total of 2,500 in 
all, was undertaken, and amongst these were found 20 cases with a slowing of the 
alpha-rhythm. Since the Maudsley Hospital is predominantly a psychiatric 
hospital and the National Hospital is predominantly neurological, it was to be 
expected that organic cerebral disease, and hence irreversible EEG changes, 
would be more commonly found in the clinical material at the latter hospital. 
This was indeed the case, since only 5 of the 20 were Maudsley cases, despite 
the fact that 50 per cent. more EEG’s had been examined at that hospital. 
Of these 5 patients, 3 were epileptics, 1 showed a post-encephalitic syndrome, 
and I patient suffered from multiple tics and had an early history of ‘‘ chorea.” 
The clinical notes of the 20 cases with slow alpha-rhythm were reviewed to 
determine the presence or absence of a degree of mental deterioration detectable 
on ordinary routine clinical examination. Finally, the 1,000 cases already 
investigated at the National Hospital (less the 15 cases with slow alpha- 
rhythm) were further reviewed to find those which had demonstrated mental 
deterioration—in other words, patients who were so dull and deteriorated that 
they were found to be obviously so during an ordinary neurological examina- 
tion. These numbered 15. This second group of cases was then studied to 
determine how far mental deterioration was associated with EEG abnormalities 
other than the picture already found with the slowing of the alpha-rhythm. 
For purposes of comparison these two groups have been separated into Group I 
(Tables I and II) and Group II (Tables IV and VI). 

The EEG’s of patients under 20 years of age were excluded, since it was less 
likely that constitutional immaturity of the EEG would be present above that 
age which would invalidate the findings. Age and sex were taken into con- 
sideration to determine any possible abnormal distribution in relation to 
these factors. Since many cases were found to be epileptic, the severity of 
the disorder, where present, was evaluated and a family history of epilepsy 
was sought. Trauma to the brain may produce mental deterioration and 
EEG changes, and consequently such an association was investigated ; finally, 
factors which of themselves might modify the EEG, such as organic nervous 
disease, cerebral arteriosclerosis and increased intracranial pressure, were 
sought. 

In the EEG records the frequency, amplitude and extent of the dominant 
postcentral rhythm were observed, as well as the response to visual stimulation. 
Other rhythms, fast and slow, were tabulated together with their. respective 
locations; and finally, voluntary overbreathing for 3 minutes was done 
(so far as the mental condition would allow) to bring out any latent abnormality. 
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TABLE I.—EEG Findings in Preliminary Group 


Alpha-rhythm. 
Ne F Amplitud 
A uency. mplitude. 
2 Ze Se r fa v.) Percentage. 
lI. 7-8 50 <50 i 
II . 6-8 30—50 50 
III . 7-8 50 > 50 
IV. 6-8 50 50-75 
V . 7-8 25 30-40 
VI . 68 40—60 50-75 
VIL . 7 50 50-75 
VIII 6-7 50-60 50 
IX 8 60 75 e 
X 6-8 50 75 
XI 6-8 50-70 75 
XII . 6-8 50 50-75 
XIII . 7-8 SO >75 D 
XIV. 7-8 60 > 50 à 
XV. 6-7 40-50 75 e 
XVI . 7—8 SO 50 i 
XVIII. 7-8 50 <50 H 
XIX. 7-8 50 50-75 
XX . 6-7 50 50-75 


al Forward Including 


frontal. 


+ 
+ 


+ + ++ + 


+ 


Area of alpha-rhythm. 
Occipit spread. 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 


Blocking. 


Poor: variable 


Fair: variable 
Poor 


Nil 


Poor: variable 


Fair 
Ni 


Fair: variable 


,? os 


Poor: variable 


Nil 


Poor: variable 


IO, 
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, Presenting with Slowing of Alpha-rhythm. 


er 
ms : : H 
X. Fast. Slow. SAADEH Stable. Unstable. 
./S., Frontal Frontal and diffuse + Not done 
LV. 
dS., — - Diffuse: Postcentral Right > + — 
uv. > precentral left 
/S., — Diffuse : frontal + Fair è — Slight 
LV. 
"IS, — Diffuse : temporal + + + — 
LV. 
/S., — Diffuse : Right > left Poor : + — 
> LV. Right > 
left 
zez — Diffuse Fair + beem 
CH 
Lv. 
- — — + Not done 
ional, Fronto- Diftuse : frontal + + + — 
HCH parietal 
ional, Diffuse Occipito-parietal + Not done 
IS. 
CH — Frontal: right > left, Fair i 
and but bilaterally 
ve synchronous 
uV. 
/S., Diffuse Diffuse + a 
and frontal 
ve 
uv. 
Siy — e Occipito-parietal : Fair — 
> uv. Left > right (even after 
glucose) 
ional, Frontal . Difiuse s ge A — + 
SiS (x spike and 
o uv. S wave) 
ICT ES IT sp + Si 
uv. 
+. /Se,y — > jy Not done 
and 
ve 
uv- 
s. /S., Frontal Fronto-parietal + +, — 
UV. spike and 
wave 
complexes 
Szy — Diffuse + + — 
) UV. 
SS SS i — Se Poor — 
uv. (relatively) 
ional, Diffuse: . s + _ 
CH more 
ourst posteriorly 
c- fS 
v. 
Saat — e AR + + — 
[S.s 


Location of other rhythms. 


Response to over-breathing. 
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TABLE II.—Clinscal Findings in Preliminary Group 


Case Duration of history Head Cor) 
No. Age. Sex. Fits. Sapient. Diagnosis. nee ärer systemic 
epilepsy. " 
I. 6. F . = 4 years . Presenile - Positive . Nil ‘ Nil 
dementia 
I . 59 . M.. + . 89 ; Ditto . Negative . P . (x) Old T.B. lungs 
(2) B.P.—180/105 
(3) Rheumansm 
II. au, M. + 4 months Cortical ‘ ‘ ii ; Nil 
atrophy 
IV . 65 TE + . 3year . Cerebral S S ` gy , (1) Avpertension— 
(x fit arterio- B.P. 170 95 
only sclerosis (2) Heart — Ate 
at . systolic 
onset) (3) Retinal arteno- 
sclerosis 


V . 60. Rx +t «© 3 » , Hypertensive . ge , Minor H.I. 1940: . (1) Hypertenston— 
encephalopathy short period of B.P. 240 100 

unconsciousness (2) Heart — enlarged 

to left. AOT 

second sound in- 


creased 
VI — 0 wv F.. -a 2 y, : Cerebral e š : Nil , Optic atrophy 
syphilis 
VII. 56 . M se 44 » . Multiple tics . SS d Head injury : Nil 
aged ro 
years 
VIII D 23 D M. . a D 5 IT D Post- D IT D Nil D ID 
encephalitic 
syndrome 
IX . 44 . M. . + . Indefinite . Epilepsy with . Negative . Head injury g Nil 
hysteria 1944 
X . 25 . M. + . 23 years’. Epilepsy è Se , Head injury pre- . = 
ceded fits; fell 
on stone floor— 
unconscious 
XI . ap, M. + . 19 , ‘ ve a op S Nil : Re 
B.P. 130 98 
XI . 21 .M . +.B 4 ‘ j a , Head injurv aged . Nil 
6 years 
XIII e 43 e M. D + D 17 TT a IT e TT e Nil H se 
XIV . 23 . F. èa + a 22 » . i3 e j - Fallon forehead . ae 
preceded first 
attack 
AV e 42 wv Po «© $+ «© 8 p : ep S Sp s Nil A 
XVI e 41 D M. D + e 25 mp e mp e np D np D S 
XVII . 25 . F. . + a. 13) » S 5 3 S e 2 
XVIII H 28 e F. D + D 11I TT D TT D ” H np e ` 
XIX . B.M. zk, Bo Se e e S 
XX. 25 . F e, + . I year ° ” è Nd ” D 
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of Cases, Presenting with Slowing of Alpha-rhythm. 


Mental 
deterioration. 


Gross dementia 
(Shipley- 
Hartford) 


Gross dementia 


BY ALAN STOLLER, 


Personality 
deterioration. 


Slowness and 
ullness 


Slowness and . 


(simple testing dullness 
including . 
Bar ‘ock) 
Gross dementia . Nil gross 
(ximple testing 
including 
Babcock) 
Moderate é Slowness ‘ 
Difficult to estimate S 
owing to deafness 
Dull and 
slow 
Memory poor: . Dullness 


orientation 
poor 


Slight 


Retardation 
mental and 
motor 
Moderate 


Slight 


LÉI 


Memory only 
fair: mental 
deterioration 


Mental slowness 
Very backward 


Mental slowness 


Very poor 
Memory and 
concentration 

Poor concentra- 

tion, 1944, but 

reported bright 
29 -1K. 45 


Memory and 
concentra- 
tion poor 


Nil gross ` 
Earning £650 
per annum as 
commercial 

artist 
Memory fair 


KK eh 


e Nil gross ` 


- Withdrawn. 


obsessive 
thinking 

, Psychopathic 

personality 

e Nil gross 

S ” 
Slowness 

e Dull 

z Dull and ; 
mentally 

slow 
S Dull e 


. Irritable H 


, Moody and 
difficult 1944. 
Episodic 
changes 


. Recent de- 
terioration— 
dull and 
slow 
e Nil gross e 


š Dull with 
temper outbursts 


Raised 

Neurological intra- 
signs. cranial 
pressure. 
Nil Absent 


Weakness and tre- . S 
mor of left side of 
body in fits 


Slight left facial . Se 
weakness 


(1) Dysarthria DN 
(2) Left facial weak- 
ness 
(3) Hearing — bi- 
laterally affected 
(4) Left pyramidal 
lesion. Left pare- 
sis and tremor 
(5) Conjugate move- 
ment of eyes to 
right icipated 
Ni 


(1) Optic atrophy ` nn 
(2) Right anosmia 
(3) Numbness left 


Nil x S 


H s ” 


(1) Slurred speech , Absent 
(2) Tremors 

(3) Minor fits 

(x) Right facial . ep 


paresis: In fit 
head goes to right 
and right side of 
mouth EE up 


1 H oe 


H a 38 


Fits show activity w D 
on left side of 
body 


Nil . o 


(1) No abnormal . ‘i 
physical signs 
(2) Fits start left 
leg ; consciousness 
lost as sensory 
phenomena reach 
up to knee 
Nil e Ss 


M.R.C.S. 


Special 
investigations. 


(1) Pneumoencephalogram 


cortical atrophy 


—gToss 

(2) X-ray skull—N.A.D. 

(3) X-ray chest—N.A.D. 

(4) C.S.F.—normal 

(1) X-ray chest—old T.B. 

(2) C.S.F.—normal 

(3) Pneumoencephalogram 
—Genera! dilatation of 
ventricles; enlargement 
of right parietal region 

(1) C.S.F.—normal 

(2) X-ray skull—N.A.D. 

(3) Pueumoencephalogram 
—more air in left than 
in right lateral ventricle. 
Suspicious shift of 
third ventricle to left 

(4) Operation — cortical 
atrophy onl 

(5) F undy—colloid body 
formations 

(1) X-ray skull—N.A.D. 

(2) X-ray chest—N.A.D. 


(1) X-vav skull—N.A.D. 
(2) Deafness 


DL cs F. (Lange)— 
EE No 


(2) Blood W.R.—positive 
(1) J.Q.—low average 

) Blood W.R.—negative 
) E.S.R.—normal 
) Blood W.R. 

) E.S.R.—normal 
) C.S.F. 


( 
( 
( 
( S 
( S. 
—!l 


2 
3 
I 
2 
3 —normal 
ow average 


1.Q.— 


Nil 


(1) X-ray skull—N.A.D. 


(1) 1.0.—below average 
(2) C.S.F.—normal 
(3) X-ray skull — slight 
oxycephaly. Sugges- 
tion of early cerebral 
atrophy 
Nil 


(1) Blood W.R.—negative 
(2) X-ray skull — strong 
suggestion of venous 
angioma left frontal 
and fronto - temporal 


areas 
X-ray skull—N.A.D. 


Psychological testing shows . 


organic deterioration 


(1) X-ray skull—N.A.D. 
(2) C.S.F.—normal 


Blood W.R.—negative 


(X-ray skull—N. A.D} 
(2) Blood W.R.—negative 


977 


Past 
illnesses. 


down” aged 46 


, (1) Rheumatism 


aged 13 years. 
(2) Deafness right 
ear; long dura- 
tion. 
Neurasthenia age 
27 years: ten- 
dency to drop 
things, tiredness 


— lasted one 
month, nil since. 


, Hypertension 3 
years. 


è (x) aa 
(2) Bilateral mas- 
toids. 


- Nil relevant. 


, Chorea aged 12 


years. 
, Illness started as 
“ nervous 
trouble.” 
e ? Encephalitis 
1941. 


, Nil relevant. 


- Recent psycho- 
motor attacks. 
, Nil relevant. 


e Convulsions at age 
of 7 months. 
Nil relevant. 


, Backache Novem- 


ber, 1943, and 


March, 1944. 


b Nil relevant. 


As 
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A 3-channel Grass apparatus was used for recording, with standard bipolar 
electrode-placements in antero-posterior and transverse positions; the dura- 
tion of the recording was 25-30 minutes. The blood-sugar level at the time 
of testing was not estimated, but subjects were examined after fasting for more 
than 4 hours in most cases. 


RESULTS. 
Group I. 


This was the group that was chosen primarily because of slowing of the 
alpha-rhythm. 

EEG findings.—20 EEG’s with a slowing of the dominant alpha rhythm: 
were discovered in the 2,500 cases examined at both hospitals ; the results of 
analysis are summarized in Table I. 

The dominant alpha-rhythm was in the 6-8 c./sec. range in all cases except 
in one in which it was 5-7 c./sec.; the amplitude was mainly in the range of 
50-60 uv., only 3 being below this; the per cent-time alpha was characteristically 
50-75 per cent. Forward spread of the alpha-rhythm occurred in all cases, 
and failed to reach the frontal region in only 4 cases. The response to visual 
stimulation was characteristically absent or defective ; half the cases did not 
respond at all and, of the other 10, 8 gave a variable response, in that blocking 
in some part of the records was better than in others, with a general tendency 
for the response to be poor earlier and better later in the recording. Fast 
rhythms in the 16-22 c./sec. range were present in 7 cases, mainly in the frontal 
areas, and slow rhythms with a frequency of 2-7 c./sec. were present in all 
cases except one. The slow rhythms showed a tendency to appear in bursts, 
were of high voltage in 15 of the 20 EEG’s, and in 2, characteristic spike-and- 
wave discharges occurred; moreover, the slow activity was diffuse in all 
areas, with maximal location in the frontal regions, except in 2 cases where 
the main site of appearance was in the occipito-parietal areas. Symmetry of 
frequency and amplitude was good in ro cases, fair in 7, and poor in only 3. 
Hyperventilation could only be performed in 14 of the 20 cases, and of these, 
Ir were stable; one epileptic produced a spike-and-wave response after a 
previously stable record. A tendency was noted for bursts of activity to 
appear, during which the fast rhythms doubled and then halved in frequencv. 
The slow waves also often appeared in bursts with, frequently, fast waves 
superimposed upon them. 

To summarize, a fairly characteristic EEG picture within this group can 
therefore be described associated with the slowing of the dominant alpha 
rhythm. It presents the following features : 

A dominant occipital rhythm of 6-8 c./sec., having an amplitude of 50-6 
uV., being present 50-75 per cent. of the time and spreading forward to the 
frontal regions, but showing poor response to visual stimulation. Slow 
rhythms are mainly located in the frontal areas, which show fair to good 
symmetry. 

Clinical findings.—The clinical data in this group are summarized in 
Table II. The diagnoses show a preponderance of epileptic cases (Table IIT). 
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TABLE ITI.—Dtagnostic Classification of Cases in Group I. 


Epilepsy .  . ; ; e . 12 cases. 
Arteriosclerotic dementia . : . 3 j 
Postencephalitic syndrome . ; ; I case. 
Cerebral syphilis : 7 : L p 
Presenile dementia ; e sdf? 
Cortical atrophy ; ; : E s 
Multiple tics . ; i y% 


Total `. : : : . 20 cases. 


Cerebral dysfunction, in the form of idiopathic epilepsy or organic cerebral 
disease, was present in all the cases with slowing of the alpha-rhythm. 
Examination of out-patient and in-patient clinical records revealed mental 
deterioration of such a degree as to be obvious to ordinary clinical examination 
and simple psychological testing (memory-testing, serial sevens test and 
general knowledge) in all cases except one, who was holding down a job as a 
commercial artist. Unfortunately the patient could not be followed up and 
his intelligence could not be tested. One case of epilepsy presented as being 
dull on one occasion and brighter on a subsequent visit; again this patient 
was not subjected to psychological testing. The clinical records showed that 
one can certainly associate mental deterioration in this group with slowing of 
the alpha-rhythm ` though the association is not an absolute one, it was 
present in at least 18 of the 20 cases. Of equal significance is the finding 
that fits were present in 16 of the 20 cases; 4 of these were organic cerebral 
states, but in all of them fits were infrequent, in contradistinction to the idio- 
pathic epileptic group. Personality changes were marked in 13 of the 20 
patients and consisted mainly of dullness and withdrawal, but 5 of the 13 
showed in addition the excessive emotional instability of the patient with 
organic cerebral disorder. Clinical signs of impaired function in the central 
nervous system were definitely present in 8 of the 20 cases, in 3 supported by 
pneumoencephalographic studies. A family history of epilepsy was obtained 
in only one case. Head-trauma was a negligible factor. The duration of 
illness was variable, though all the epileptic cases were of long standing except 
one ; the onset of dullness was generally a gradual one. Sex of the patient 
was not a factor in aetiology, and a study of age revealed nothing significant 
except that epilepsy occurred in the lower age-groups. 


Group II. 


This group of 15 cases, selected primarily because of the presence of mental 
deterioration, was found in the 985 cases remaining at the National Hospital 
after the 15 with slow alpha-rhythm had been examined. 

EEG findings.—These are summarized in Table VI. The same factors as 
in Group I were investigated, but no characteristic EEG’s were found, although 
II of the cases showed some abnormality. The dominant frequencies in the 
post-central areas were within the normal range of alpha rhythm in all cases 
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Age. 


59 


61 


31 


75 


48 


61 


46 


KE 


53 


44 


49 


s6 


Sex. 


M. 


M. 


M. 


M. 


Duration of 
symptoms. 
5 years 
I} IT) 

IS » 
I5 nm 
1 year 
3 years 
2 p 
2 n 
6 » 
23 » 
? » 
6 2 
2 » 
18 months 
2 years 


TABLE IV.—Clinical Findings in Second Grout d 


Diagnosis. 


Alcoholic 
dementia 


Hypertensive 
encephalopathy 


Post-encephalitic 
Parkinsonism 


Hypertensive 
encephalopathy 


Cerebral arterio- 
sclerosis 


Presenile 
dementia 


Cortical atrophy 


Epilepsy with 
mental 


deterioration 


Post-encephalitic 
Parkinsonism 


Epilepsy with 
mental 
deterioration 


Cortical atrophy 


90 LE 


Presenile 
dementia 


Negative 


Li 


oD 


LI 


(1) Heart—hrpererae 
(2) B P —240 335 


Na | 


(1) B.P.—210'120 

(2) Heart—hbyperterss- 

(3) Fumds—artery-scxt = 

(4) Recent ois, «+ 
sode ‘ 


(1) B.P.—130 90 
(2) Catarats 


(1) B.P.—120 50 


(1) General arterksk-ä 
(2) B.P.—140, 


| 


(1) Frnds—arteno-sue. 3 
(2) B.P.—100 35 | 


, 
d 


SR ! 
(1) Cardio-resceer org 
— oam] 
(2) B-P.—140 a 


(1) Cord TP 
mal 


—f 
(2) B.P.—120 o 
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Cases Presenting Primarily with Mental Deterioration. 


Mental 
deterioration. 


Dementia 


Dullness and 
memory 
failure 


Dullness, slow- 
ness and poor 
memory— 

5 years 


Memory and 


judgment poor 
(improving) 


Dementia 


v 


os 


Memor failure 


Poor memory 


Gross memory 
impairment 
and orientation 


poor 


Poor memory 


Gross dementia 


WM 


Personality 


deterioration. 


Apathetic 


Depression 


Depressive 
attacks 


Confused 


Apathetic 


Facile and 


euphoric 


Emotional 
instability 


Dullness 


Dullness and 
apathy 


Ditto 


Neurological 
signs. 


e Nil 


, (1) Early pseudo- 


bulbar palsy 


(2) Spasticity right 
arm 


(1) Tremor right arm 

(2) Increased saliva- 
tion 

3) Oculogyric crises 

4) Cogwheel rigidity 


e Speech difficulty 


. Slight left hemiparesis 


, (1) Ataxia 


, (1) Early 


(2) Diplopia 
(3) Coarse nystagmus 
(4) Plantars extensor 


Weakness right arm, 
right lower face, 
and right side 
tongue 


(1) Difficulty in swal- 
lowing 

(2) Right leg slightly 
weak after fits 

(3) Nominal aphasia 


(1) Slight tremor : 
left, right 

(2) Right pupil: left 

(3) Slight right facial 
weakness 


bilateral 
grasp reflexes 

(2) ? Left extensor 
response 

(3) Tremors of legs 


, (1) Choreo-athetotic 


movements 
(2) Cogwheel rigidity 


Nil 


(x1) Tremor of hands 
(2) ? Lett extensor 
respouse 


H Nil 


, Absent 


LU 2 


LU NM 


Special Past 
investigations. ; 


(r) X-ray skull—? sug- Nil relevant. 
estive of increased 
intra-cranial pressure 


(2) C.S.F.—normal 


(1) X-ray skull—bilateral . vg 
mild hyperostosis fron- 
talis interna 

(2) Encephalography — 
moderate general dila- 
tation of ventricles— 
general cerebral atrophy 

Nil , Encephalitis 
years ago. 


15 


(1) C.S.F.—normal , Nil relevant. 


(2) Kidney function—good 
Gl Blood urea—35 mgm. 


(4) Gë skull—N.A.D. 


(1) C.S.F.—normal : nn 
(2) Fundi—arterio- 
sclerotic 


(1) C.S.F.—normal de 
(2) Encephalography—dai- 

latation of all ventricles 

with cortical atrophy 

+ + in frontal region 


(1) C.S.F.—normal F ep 
(2) Ventriculography—en- 
right lateral 
ventricle with slight 
displacement of ven- 
tricles to right; sug- 
gests atrophic process 
right hemisphere 


(1) C.S.F.—normal -œ pe 
(2) Encephalography— 
slight dilatation of left 


ventricular system as 
a whole. bnormal 
amount of air over 
cortex 
(1) X-ray skull—N.A.D. . 2 


(2) C.S.F.—normal 


(x) C.S.F.—normal ; if 
(2) Blood cownt—noormal 
(3) X-ray skull—normal 


Started with in- 
fective illness 
(some weeks). 


Blood W.R.—negative e 


Nil relevant. 
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except 3, in which no dominant frequency at all could be found ; one case 
showed a picture not unlike the Group I EEG, but at a steady frequency of 
8 c./sec. Forward spread of alpha-rhythm and response to visual stimulation 
were less definite than in Group I and per cent-time alpha was low, an observa- 
tion which was consistent with the presence of slow 2-7 c./sec. rhythms in as 
many as I2 of the 15 cases, these rhythms being generalized and with maximal 
incidence in the frontal regions. There was no marked difference between 
Groups I and II in relation to fast rhythms, symmetry, or response to hyper- 
ventilation. 

Clinical findings.—The clinical data in this group are summarized in 
Table IV, and diagnostic classification is presented in Table V. 


TABLE V.—Dtagnostsic Classification of Cases in Group II. 


Cortical atrophy : ; . ; 4 cases. 
Presenile dementia . : ; ; 3 y 
Post-encephalitic syndrome : . Ox 


Hypertensive encephalopathy . : 2: 4, 
Epileptic dementia . e : ; E 


Cerebral arteriosclerosis : ; ; I case. 
Alcoholic dementia . ; S 5 GE? 
Total . f ; . I5 cases. 


Epileptic fits occurred in 9 patients, but in only 2 were these more than 
incidental to a progressive organic state, in contradistinction to Group I, 


TABLE VI.—EEG Findings in Second Grou! * 


Alpha-rhythm. Area of Alpha-rhythm. 


d 


| 
Ct: ‘ 


Case mme Zë LAUN 
No. Frequency. Amplitude. Percentage. Occipital. Forward Including Blocking. tar 
(c./s.) (ey. spread. frontal. E: | 
I . No dominant 50 seg — — — S S 
rhythm 
It. 10-11 30 25-50 + + Slight . Fai  . Fe:.-t 
II . 9-10 30 50-75 + + + . Por . -| 
IV 810 46 25-50 + + Slight . + g | 
M 7-10 50 50+ + + + ? - | 
VI Ro 40 50-75 + + + Fair a 
VII 8-9 40 5c + + + -+ a 
VIII . No dominant Very low -- — — = e 2 
rhytnm ; ie 
IX . 9-10 50 50 + + — + S | 
A e 9-10 50 50-75 + 4 + $ -' 
XI . No dominant 20 — — — — = | 
rhythin ! 
NIT. 8-9 40 50-75 SE F + + SA 
NIT ; 8 50 50 -+ + + Farr ~ 
XIV . Q-II 40 <50 + + Slight Poor ~ 
+ + ZE Fair 


XV . ZE 50 25-50 


949. ] BY ALAN STOLLER, M.R.C.S. 983 


where 12 of 15 cases with fits were idiopathic epileptics. Personality changes 
of organic type were present in all (viz. variable apathy, depression, confusion, 
2uphoria and emotional instability). Abnormal signs in the central nervous 
svstem were demonstrable in 11 of the 15 patients. The four without such 
signs were the patient with alcoholic dementia, one of the two patients with 
epileptic dementia, a patient with cortical atrophv, and one with presenile 
dementia. Increased intracranial pressure was not found or suspected in 
any of the patients. Although ro of the 15 patients were males, the series is 
too small for this to be of any significance. The time-interval between the 
onset of the illness and the appearance of mental deterioration could not be 
assessed ; 7 of the histories were of under 2 years’ duration. None of the 
patients gave a family history of epilepsy, nor was there any association with 
head injury. The relationships between slowing of the alpha frequency, 
mental deterioration and epilepsy are shown in Table VII. 


e 
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DISCUSSION. 


Of the 35 cases of cerebral dysfunction examined mental deterioration was 
present in 33, and 18 of these showed a slow dominant alpha-rhythm which 
was associated to a marked degree with established epilepsy. Gibbs and 
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Gibbs (5) state that deteriorated epileptics often show predominantly due 
waves in the electroencephalogram—an observation which is supported by the 
present study ; slow wave activity was present in the frontal regions in many 
cases, though it was by no means confined to deteriorated epileptics. Putnam 
(6) points out that one must guard against misinterpreting the mental dullnes. 
which is really an epileptic equivalent and is an expression of a continuous 
stretch of cerebral dysrhythmia ` but since the cases in this study have been 
followed up for prolonged periods, this renders such a misinterpretation un- 
likely. In a comparative study of the value of psychological abstraction 
tests and EEG in cases of brain damage, Greenblatt et al. (7) found that the 
only group where the EEG was more valuable diagnostically was in thes 
cases where epilepsy was present. Any attempt to explain the phenomenon 
of the slow alpha-rhythm physiologically would be highly speculative; mw 
special evidence could be obtained pointing to a ‘‘ reorganization at a lower 
energy-level ’’ consequent upon a destruction of cortical neurones. What ha 
emerged from the study is that mental deterioration is not specifically ass 
ciated with slowing of the dominant alpha-rhythm but, when the latter is 
present, mental deterioration is probable and, moreover, particularly so when 
the patient has suffered from fits. The important practical application of 
this is that when one encounters this phenomenon in the EEG of an epileptic 
one should consider the probability of mental deterioration. 


SUMMARY. 


In an examination of 2,500 consecutive EEG’s 20 were found with slowing 
of the dominant alpha-rhythm to 6-8 c./sec., and of these 18 had defnite 
mental deterioration. 

Further investigation showed that mental deterioration is often associated 
with EEG abnormality, though not specifically with slowing of the alpha- 
rhythm. 

There is a marked association between slowing of the alpha-rhythm and 
deterioration in epilepsy. 


I am indebted to Dr. J. Purdon Martin and Dr. Denis Hill for access to 
material, and to the latter for his constant help and encouragement. 
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Part II.—Reviews. 


Epilepsies—Leurs Formes Cliniques: Leurs Traitements. By L. 
MARCHAND and J. de AJURIAGUERRA. Paris: Desclee de Brouwer 
et Cie, 1948. 721 pp., including index. Price 475 francs. 


It is the aim of the Bibliothéque Neuro-Psychiatrique de Langue Frangaise 
to publish new works which will show that the vitality of neurology and 
psychiatry in Belgium, France and Switzerland has not been impaired by the 
interruption of the second world war. This aim is fulfilled by the present 
volume. Dr. Marchand has been writing prolifically on epilepsy since the 
turn of the century, and the book reflects a lifetime of clinical observation 
and intensive study of the European literature for the past 50 years. The 
development of our present-day knowledge of epilepsy, in its clinical and 
pathological aspects, is traced in detail, and all relevant contributions are 
critically discussed and assessed. Every physician concerned with epilepsy 
will read the book with benefit, and as a work of reference it will rarely fail 
him. The style is lucid and readable, and the closely-reasoned discussions 
are based on actual clinical observation of the patient. The book is divided 
into six sections, with numerous subsections, each of which is followed by 
a list of references which are mainly to the European literature, although 
North American sources are not entirely neglected. 

In their introduction the authors contend that none of the present defini- 
tions of epilepsy is adequate even when added to them are such descriptive 
adjectives as idiopathic, essential, cryptogenic, genuine, infantile or sympto- 
matic. They assert that there is not an epileptic disease, but that there are 
epileptic syndromes—the epilepsies. The varied clinical manifestations 
derive from varied pathogenic and aetiological causes. The so-called idio- 
pathic or essential epilepsies are simply those in which the causal brain lesion 
has not been diagnosed during the lifetime of the patient. The convulsive 
reaction of the brain should be regarded as a biological property which is 
common to every individual; although the most obvious sign of epilepsy, 
it is by no means the most characteristic manifestation. Experience shows 
that there is an enormous number of variants in the clinical picture, so that 
it may be said that no two epileptics show the same type of seizure. It is 
from these considerations that the authors have undertaken to demonstrate 
the polymorphism of clinical epilepsy, and it is with validity that they claim 
to have reduced to a minimum any considerations based on theories of patho- 
genesis. 

The first section of the book describes in great detail the clinical features 
of the convulsive seizure. Full accounts are given of the various prodromata, 
auras and post-convulsive phenomena. The descriptions are always illustrated 
by actual clinical cases, whose. histories are often supplied. The next section 
describes the varied disorders of consciousness that occur in epilepsy, and 
psvchiatrists will have particular interest in the accounts of automatic behaviour 
and the discussions of the forensic aspects ot acts committed during the post- 
convulsive phase. It is in the clinical traditions of French psychiatry that 
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a lengthy examination is made of the relation between periodic epileptic psy- 
choses and other periodic psychoses, such as manic-depressive insanity. 
Although the discussion is nowadays perhaps somewhat academic and oe" 
of-date, it is a tribute to careful clinical observation. There is a helpfu 
account of the diagnostic features of epileptic psychoses, such as the suddec- 
ness of onset and disappearance of the psychotic features, their brevity, th 
concomitant presence of mental confusion, which may often be complicated 
by violent motor agitation, the association of automatism and the frequent 
occurrence of subsequent amnesia. Again, the relation of the convulsit 
seizure to disordered mental function is shown in several ways ` the psychiatre 
phenomena may succeed one or more seizures or absences, delirious attacks 
may culminate in a seizure, seizures may occur in the midst of an emotiona 
outburst, the epileptic syndrome may for a time manifest itself solely by inter- 
mittent psychic seizures and convulsions may for long be absent, or th 
epileptic syndrome may present solely periodic psychic seizures. . 

The only fault that can be found in the book is that modern advances 2 
diagnosis are sketchily described, so that the third section disposes of electro 
encephalography in ten pages. The fourth and longest section exhaustively 
describes the special forms of epilepsy: sub-cortical, migrainous, Dech 
asthenic, reflex, myoclonic and Bravais-Jacksonian (anglice Jacksonian, 
epilepsy, pyknolepsy, narcolepsy and cataplexy. Attacks of laughing arg 
weeping, disorders of the body-image, and syndromes of morbid hunger and 
thirst are discussed at length in their association with epilepsy. The lucidly- 
argued examinations of the relations between epilepsy on the one hand and 
cataplexy, narcolepsy and migraine on the other hand are particularly valuable. 

The fifth section deals with the clinical aspects of epilepsy at vanou 
periods of life. The relation of infantile convulsions to the epileptic syndrome 
is authoritatively presented. Prognostic considerations in infantile con- 
vulsions are usefully tabulated, and the section ends with an account of the 
variations that ageing produces in epilepsy. The penultimate section P 
devoted to the course of epilepsy, whether it be regressive, progressive d 
culminating in dementia. Under the first of these headings are desnibel 
the effects of various intercurrent illnesses, such as pneumonia, tuberculosis 
asthma, kidney disease, diabetes and so on. The authors point out thet 
dementia may have two different types of pathogenesis; most common 
dementia and epilepsy are two clinical manifestations of the one cerebral 
lesion. Secondly, dementia may be the result of cerebral changes consequent 
on the epileptic seizure: this is true epileptic dementia. It is pointed out 
that in the past, workers have failed to make this distinction, and so have 
expressed surprise when dementia appears without much relation to the 
occurrence of seizures. 

The last section is concerned with the treatment of epilepsy, and maintains 
the erudition and completeness which characterize the whole volume. The 
authors’ own treatment is orthodox and familiar, although for those patients 
who do not respond to the usual anticonvulsants it is suggested that pneumo 
encephalography should be performed, and that the injections of air, ethe 
by lumbar or intraventricular puncture,should be repeated frequently according 
to the results produced. It is claimed that the method is without dancer: 
the seizures often lessen in frequency or may disappear for several weeks 
months, and the best results are found in those patients who previously ha? 
raised cerebrospinal fluid pressure. Such a recent anticonvulsant as Tridwne 
is mentioned only briefly, and the discussions of modern surgical treatmetts 
are not up to date. English physicians have latterly adopted a rather les 
restrictive régime for their patients than is recommended by the authes. 
Lut the psvchotherapeutic and social aspects of treatment have not be 
neglected. HUNTER GILLIES. 
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Modern Practice in Psychological Medicine. Edited by J. R. REEs, 
M.D. London ` Butterworth & Co. Ltd., 1949. Pp. xii + 475. Price sos, 


This book is a companion volume to Modern Trends 1n Psychological 
Medicine, edited by Dr. Noel Harris in 1948. Its approach is wider than 
that of the previous publication, but in many respects the same ground is 
covered, and the question arises why two large books should be utilized where 
one would do. 

In this volume we have a group of twenty-nine contributors, and the result 
is rather a mixed bag. Some of the chapters are distinctly provocative, 
but the majority are content with giving more or less formal accounts which 
may be generally acceptable. As in all such books, there is a considerable 
overlap, which detracts from its value and makes it a little irritating. While 
books of this type may be useful as works of ready reference, yet they lack 
the co-ordination obtained by more modest publications. Brock Chisholm, 
Director-General, World Health Organization, in the initial chapter entitled 
"Health" gives a wide survey of the topic, especially in terms of a world 
problem. He emphasizes the place which psychiatry may come to occupy, 
stresses its preventive aspects, and obviously hopes that through psychiatry: 
we may be enabled to solve a great many of the world’s conflicts. He 
develops the idea by emphasizing the training of the child, and sees the solution 
of the world’s problems in the nursery. There must be no frivolity or romance 
about this—such things as superstition, fairies and Santa Claus should be 
discarded ; that was the way of foolishness, but now we must have a world 
where reason and logic hold sway. It is contended that it is only by the 
realistic training of children that international trouble and war will disappear. 
To the reviewer, Chisholm’s approach is over-enthusiastic and unrealistic, 
and it is doubtful—to say the best of it—whether this sort of pleading does 
any good for psychiatry. Here is an example of the argument used: ‘‘ For 
instance, given universal mental and social health, such curses as tuberculosis, 
malaria, smallpox, diphtheria, typhus, venereal diseases, malnutrition and all 
its results and many others could be eradicated in a very short time.” It 
is believed that a co-ordinated attack on diseases and ‘‘ more efficient agri- 
culture could change the ugly past and anxious present of the world to a 
future of progress and hope.” It all sounds so easy and so naive, and is so 
far removed from the actual difficulties of psychiatric work as to convey 
a totally erroneous impression of how psychiatry may help in the resettlement 
of a sick world. I trust that the majority of psychiatrists are more modest 
in their claims, and that they will avoid prescribing panaceas for the conduct of 
world affairs. We have still plenty to do in our mental hospitals, in our clinics, 
and in our every-day practice without becoming embroiled in world politics. 

The other chapters are much less controversial than Chisholm’s. For 
instance, R. G. Gordon writes in his usual pleasant, lucid way on the make-up 
of the Normal Individual. His outlook is based largely on McDougall’s 
Social Psychology, which is a good and sure guide for anyone. In addition 
he gives a good description of the normal personality types as formulated 
by Jung. Geoffrey Thompson, in discussing Abnormal Psychology in relation 
to Emotional Development, admits that our theories are still tentative, and 
apologizes for any apparent dogmatism contained in his article. Thompson, 
however, seems to have no doubt that our infantile beliefs, impulses and 
fears are the root of all our subsequent troubles, and that they are the principal 
things to tackle if we are ever to be able to lead satisfactory lives. The 
manner, for instance, in which we deal with our emotional, sexual and phantasy 
life during the Oedipal period of our development ‘‘ has a dominating influence 
in determining the pattern which sexual life will follow in later years.” Such 
teaching is pretty stiff going for students and general practitioners, for whom 
this book is intended. 
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Bennet’s chapter, entitled ‘‘ The Diagnostic Interview,” is disappointing. 
The discussion 1s a mixture of case-taking and a description of the psycho- 
neuroses, with short and completely inadequate paragraphs dealing with 
the psychoses and mental deficiency. One would like to have seen this matter 
dealt with much more comprehensively, and have had more fully and clearly 
pointed out the inter-relationships between the various groupings, and the 
frequency with which combinations occur. Surely the purpose of the diag- 
nostic interview is not merely to label a patient, but to form some estimate 
of prognosis and treatment, and the author might well have enlarged his 
views along those lines rather than by giving a somewhat formal clinical 
description of the anxiety state, psychosomatic illness, hysteria and obsessions. 

Most of the authors have been greatly influenced by the psycho- -analy tic 
school, and this is brought out by Sutherland in his discussion of `" Types 
of Personality.” After giving the familiar descriptions associated with the 
names of Kretschmer, Jung, Sheldon and Pavlov, he expresses the opinion 
that the psychoanalysts have supplied a much more meaningful approach, 
"for their types are explained by the history of the person, and, further, the 
label tells us what forces are operating inside that person so that we can under- 
stand him.” I wonder whether all that is really so. If it is so then we should 
be able to do much more for suffering humanity than we have accomplished 
so far. But surely it is not so easy as all that. The author seems to rely 
far too much on the opinions expressed by others rather than on his own 
clinical experience. 

Wittkower’s article on Psychosomatic Medicine has the great distinc- 
tion of defining his topic in the following manner: Psychosomatic Medicine 
embraces (1) disorders—be they functional or organic—in the aetiology 
of which psychological factors are directly relevant in combination with 
other causes: for example, nervous dyspepsia and peptic ulcer; (2) dis- 
orders in which psychological factors indirectly play a predisposing and 
precipitating rôle, e.g. venereal disease ` (3) disabilities, in the aetiology of 
which psychological factors play no part, but which are associated with 
emotional disturbance, e.g. war disablement. There is much in this article 
which is worthy of praise, but far too much emphasis and importance is attached 
to the delineation of types. For instance, the patient with migraine is ambitious, 
meticulous and exacting ; a hay-fever patient is shut in and hypersensitive 
- (I have known many who are not); the inoffensive, accommodating, convivial 
behaviour of the hypertensive patient ‘‘serves to camouflage strong hostile 
impulses and anxiety. Their need to make themselves well liked, coupled 
with potency doubts, accounts for their preference for wine, women and 
song.” The above uncritical theorizing does not do credit to British psychiatry, 
and is out of place in a book designed for students and general practitioners. 

The best article in the book, without making any invidious distinction, 
is by Main, who discusses ‘‘ Industrial Stress and Psychiatric Illness.” Main 
deals with the facts, he provides us with case-records, and he analvses the 
situation in which the disturbance is occurring. He appreciates that job 
placement is no panacea, and is successful only when it is used wisely. He 
points out that job-dissatisfaction is as often a symptom as the cause of the 
upset, and that no amount of environmental change will do any good unless 
backed and accompanied by psychiatric treatment. His observation in 
relation to the importance of minor intellectual defect in producing industrial 
misfits is something which should be much more clearly realized, because the 
amount of emotional instability among those intellectually involved is ven 
serious. The social significance of this unstable dullard group is emphasized. 

This book, then, may be regarded as a comprehensive survey ot psvcho- 
logical medicine, but it is essentially a book of reference for those with experience 
and not a satisfactory guide for students and general practitioners. 

D. K. HENDERSON. 
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Mental Readjustment. By SiponiE Reiss. London: Allen & Unwin, 
1949. Price ros. 6d. 


This short (167 pp.) book is written by a disciple of Adler, who sees in 
Individual Psychology a solution for many of the world’s problems of to-day. 
The first 65 pages are an excellent résumé of Adler’s main concepts. The 
rest is a descriptive account of some seven cases. These are carefully selected, ` 
the patients are clearly described, several dreams are usually included, and 
the notes worked up into integrated portraits of individuals. The translator, 
Bernard Miall, has produced a most readable book. 

No attempt is made to go beyond Individual Psychology, or to compare 
it with other schools of Psychotherapy. The book will not add to the know- 
ledge of any well-read psychiatrist, but can be confidently recommended to 
any teacher, parent or welfare worker who wishes to understand the main 
tenets of Adler’s Individual Psychology. R. F. BARBOUR. 


The Mental Life of the Child. By Gustav Hans GRABER, Dr. Phil. 
(Berne). London: Staples Press, 1949. Price 8s. 6d. 


This small book, judging by the references, would appear to be a popular 
summary of the author’s Einheit und Zwtespalt der Seele. 

It falls into two parts. The first, some views upon a variety of theoretical 
points, including the mental life of the infant, aims of education, treatments. 

The second half, entitled ‘‘ Extracts from the Practice of Deep Psycho- 
logical Analysis in Childhood,” is a selection of notes from the cases of some 
14 children. 

The title of the book is somewhat misleading. It is in no sense a textbook, 
cannot be considered scientific, and deals only with the ‘‘ psychoanalytical ”’ 
(Freudian) life of the child. In the introduction the author states, ‘‘ For the 
sake of simplicity, I have left out all changes in the environment, home, school, 
etc., which were necessary for the healing and mental hygiene of the child.”’ 

The case notes are not given in any scientific form, and appear more to be 
chosen to illustrate various Freudian concepts. No details regarding length. 
of treatment for instance are given, although in one case 8o sessions are men- 
tioned. It is clearly written,and may quite well stimulate parents, teachers, 
students, for whom it is designed, to read further. R. F. BARBOUR. 


Twentieth Century Speech and Voice Correction. Edited by Emir 
FROESCHELS, M.D. (Philosophical Library, New York, 1948.) 


This book comprises the whole field of speech pathology and therapy, 
including the disturbances of hearing related to anomalies of speech. Its 
22 chapters are written by 18 authors, almost all American, and edited by 
the leading exponent of speech therapy Emil Froeschels, formerly of Vienna. 
He contributed the introductory chapter on Anatomy and Physiology, which 
makes difficult reading, possibly owing to a too literal translation from the 
original German ; in contrast, his second contribution is a fluently-written 
and masterly section on the Pathology and Therapy of Stuttering, concise, 
constructive and practical. One would expect some inequalities in a book 
written by so many authors; but the general standard of exposition is high, 
with full consideration of the literature on each subject and a list of references 
after each section. Not only aphasia, alalia, dysarthria and paragrammatism 
in children are adequately dealt with, but one also finds chapters on the 
education of the deaf child, acoustic training of children and adults, remedial 
reading, prosthetic training of cleft palate, voice training after laryngectomy, 
etc. The general attitude of most writers is practical, which is a great 
advantage in a field where so much of the theoretical basis is controversial. 

W. MAYER-GROSS. 
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Atlas of Neuropathology. By Wma. BLackwoop, M.B., F.R.C.S.E., T.C. 
Dopps, F.I.M.L.T., FIRT and J. C. SOMMERVILLE, A.I.M.L.T. 
Edinburgh: E. & S. Livingstone, Ltd. Cr. 4to. 212 pp. 262 illus. 
Price 35s. 

‘‘ The purpose of this atlas,” the authors write, ‘‘is to try to present to 
clinicians or pathologists beginning the study of neuropathology the most 
important pathological conditions in a clear and simple way. It is intended 
for use in conjunction with the examination of actual specimens and pre- 
parations, with a systematic course of lectures or a textbook of neuropathology.” 

The 262 photographs and diagrams, about half of which are of macro- 
scopic brain specimens, are excellently produced, and very well selected for 
the purposes of elementary exposition. Effective use has been made of colour 
photography, notably in the illustrations of meningitis, kernicterus, and the 
sections of pituitary adenomata. There are a number of helpful diagrams, as, 
for example, those explaining the effects of intracranial space occupying lesions, 
or the shear strains in head injuries. The general plan of the atlas is that the 
left-hand page gives a brief comment upon the subjects that are illustrated 
on the right-hand page, and this method makes for easy reading. There is 
so much sound teaching in this volume that one hesitates to complain that the 
needs of the post-graduate student have been underrated. Yet one cannot 
but reflect that, in an atlas intended to supplement a textbook, the authors 
have not altogether grasped their opportunity to produce, not indeed a work 
of reference, but at least a fairly comprehensive set of microphotographs. 
Schilder’s disease, cerebellar lesions and the amaurotic idiocy group of diseases, 
for instance, are quite inadequately represented. 

Readers for one of the more exacting diplomas in psychological medicine 
would certainly welcome a little more detailed information of this sort, and 
this could be easily supplied in a later edition without extra expense by sacn- 
ficing some of the illustrations that so often appear in students’ textbooks. 
such as the pictures of massive haemorrhages or some of the better-known 
tumours. R. M. Norman. 


Observations on the Pathology of Hydrocephalus. By Dororny S. 
RuSSELL. Medical Research Council Special Report Series No. 265. 
London: His Majesty’s Stationery Office, 1949. Pp. 138. Price 6s. 


This authoritative monograph is based upon the autopsy findings in 51 
cases investigated by Professor Russell during the past 17 years at the London 
Hospital and the Nufheld Department of Surgery, Oxford. It is a wholly 
satisfying account of the very diverse morbid anatomy of hydrocephalus. 
supplemented by go excellent illustrations. 

After a short historical survey of the subject, the various types of lesion 
causing obstruction to the circulation of the C.S.F. are described under the 
chapter headings of maldevelopments, gliosis of the aqueduct, inflammations. 
dural sinus thrombosis and thrombophlebitis and neoplasms. A final section 
deals with the anatomical effects of hydrocephalus, including the false diver- 
ticulae and fistulous openings caused by C.S.F. breaking into or through the 
ventricular walls. Among the many important observations recorded by 
Professor Russell it 1s possible to mention in this short review only a few facts 
of special interest. While the normal range of variation in the calibre of the 
aqueduct is not precisely known, it is likely that quite a mild degree of narrow- 
ing may prove dangerous. Simple stenosis is, however, rare, the commoner 
form of maldevelopment consisting in a bifurcation of the aqueduct into two 
narrow channels, one of which often becomes obliterated. On the other 
hand, occlusion or partial occlusion of the aqueduct by overgrowth of the sub- 
ependymal neuroglia is not a malformation, but is probably the consequence 
of widespread low-grade inflammatory change affecting the ependyma. 
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Hydrocephalus is a common accompaniment of the Arnold-Chiari deformity. 
Professor Russell contests the theory that the characteristic elongation of the 
medulla and herniation of cerebellar tissue through the foramen magnum 
are due to the fixation of the spinal cord at the site of the commonly present 
lumbar meningo-myelocele. The cerebral malformation may, in fact, be 
absent in certain cases despite the tethering of the spinal cord within the 
sacral canal, while it may be present in cases of high spina bifida or meningo- 
cele affecting thoracic segments. 

Meningeal fibrosis resulting from the action of a variety of non-bacterial 
agents is a pathogenetic factor common to many obscure forms of hydro- 
cephalus. In some varieties of lipoidosis affecting the nervous system, as, 
for example, in gargoylism, irritation and proliferation of the arachnoid cells 
due to the presence of particles of abnormal lipoid may lead to interference 
with the circulation of the C.S.F. through the subarachnoid spaces. Similarly, 
adhesions in the subarachnoid space or even in the ventricular system itself 
may follow the meningeal haemorrhages of birth injury or the subependymal 
bleedings of prenatal origin which are sometimes found in premature infants. 
Mention is also made of the post-meningitic varieties of hydrocephalus that 
are seen in early infancy, this type of illness being of an unusual clinical pattern 
which is often overlooked. There is, furthermore, the interesting possibility 
of intrauterine meningeal infection occurring in cases where prolonged labour 
is associated with maternal infections of various sorts. 

In conclusion, let a word of gratitude be said to the author of this finely 
illustrated and highly instructive monograph for refraining from having it 
published as an expensive volumn of Teutonic proportions. In its present 
comparatively modest form it is astonishingly good value for six shillings, 
and will be bought and read by all pathologists. . R. M. NORMAN. 


Psychological Medicine. By DESMOND CURRAN and E GUTTMANN. 
Third edition. Edinburgh: E. & S. Livingstone, Ltd., 1949. Price 
12s. 6d. , 

The third edition of this very popular introduction to psychiatry has 
had additions made to the sections on Mental Deficiency, Schizophrenia and 
Hysteria. 

In the chapter on schizophrenia it is gratifying to see paranoia separated 
from paraphrenia. The former, although certainly an uncommon condition, 
is quite a different clinical condition from paraphrenia. 

In the chapter on the legal aspects of mental illness, the authors on p. 212 
might have mentioned the usual method of discharge of a private certified 
patient, i.e. by order of the petitioner, and that this also applies to a tem- 
porary patient, only in this case it is the individual who makes the application 
for temporary treatment of the patient who is able to order his discharge. 
The chapter on legal aspects might well be expanded in the next edition 
without adding much to the size of the book. 

This still remains the best short textbook on psychological medicine, and 
it is with a very deep regret that we mourn the death of Dr. Guttmann who 


has been an ornament to British psychiatry since he came to this country. 
G. W. T. H. FLEMING. 


An Introduction to Physical Methods of Treatment in Psychiatry. 
By WILLIAM SARGANT and For SLATER. Edinburgh: E.&S. Living- 
stone, 1948. Price Ios. 6d. 

The second edition of this excellent book is an improvement on the first 
edition. A chapter has been added on the treatment of the epilepsies by 

Denis Hill. 
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The chapters on insulin treatment, E.C.T. and prefrontal leucotomy have 
all been extended. In discussing the use of E.C.T. in schizophrenia, the 
authors wisely point out that it is of little use ‘‘ hammering away at the patient 
with repeated convulsions ” if obvious benefit has not been derived from the 
first few fits. In involutional depression it is emphasized that high blood 
pressure or advanced age are not contra-indications if the treatment is justified 
on other grounds. We do not altogether agree with the remarks about out- 
patient E.C.T.—we have found patients going back home and undoing all the 
good done, by overwork at home. Rest in hospital is a useful adjunct, 
especially in these trying times, when the housewife’s lot is far harder than 
it has ever been. 

Work on prefrontal leucotomy and its various modifications is proceeding 
at such a pace that it is almost impossible to keep up with it. From our 
experience, we thoroughly endorse the authors’ statement that ‘‘ the better 
preserved the personality and the more reluctant the doctor is to use such 
a drastic treatment, the better the end-result will be.” 

The chapter on the treatment of the epilepsies is very well done. 

G. W. T. H. FLEMING. 


Chronic Invalid. By PHYLLIS A. BAXTER. London: Longmans, Green 
& Co., 1949. Pp.117. Price 6s. 6d. 


It is difficult for a serious scientific journal to review a book of this type. 
It is a vague, diffuse and semi-mystical sort of appeal to the sick to heal them- 
selves, based on the spiritual and emotional experiences of a chronic invalid 
who claims to have cured herself of her—unspecified—illness by thinking and 
striving in a particular way. The importance of the emotional attitude of 
the patient is recognized, and the book may be a help and comfort to some 
patients. E. S. STERN. 


Man’s Quest for Significance. By Lewis Way. London : George Allen 
& Unwin, 1948. Pp. art Price 12s. 6d. 


This is an attempt to view social and economic questions psychologically. 
Like many amateurs, the author is strongly attracted by Adler’s theories. 
The first part of the book purports to describe past and present conditions. 
On page 16 there is the extraordinary statement that before the industrial 
age the yield from the soil scarcely varied from year to year. Has the author 
really never heard of the disastrous harvests of 1315, 1316, 1438 and 1527, 
when the price of wheat rose to nearly three to five times the average ? Thus 
prepared, the reader will not be surprised at finding a succession of unwar- 
ranted and unsupported assertions. 

The latter part of the book, dealing with social, political and economic 
conditions, is less unsatisfactory ` partly because it is concerned with the 
present, with which the author is more at home, and the future, where we 
are all equally at sea. E. S. STERN. 


Religion and Psychotherapy. By A. GRAHAM IKIN. Pp. 112. 


The Value of Neurosis. By C. WILFRID Watt Birmingham: Rvle, 
1948. The Thesis Library. Pp. 116. Price 5s. 6d. each. 


The religious attitude to mental disease has altered a great deal since 
the medieval Church, with its belief in demoniacal possession, and its classi- 
fication of sloth or ‘‘ acedia ” as a deadly sin, inaugurated the cruel treatment 
of the insane. Now such bodies as the Guild of St. Raphael concern them- 
selves with spiritual healing. But the conflict between religion and science 
lingers, and some psychiatrists may believe that the antithesis is so great 
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that it unfits priests for psychotherapy, no less than it should unfrock Se 
cians from the priesthood. Thus the subjects of this notice fail from the 
scientific standpoint, but they may well prove a comfort to some mental 
invalids. 

In the first of these pamphlets Miss Ikin gives a religio-psychological view 
of mental disorder. It suffers from its orientation, and is vitiated by facile 
a priort reasoning based on a degree of clinical ignorance. She admits that 
spiritual healers are prone to mental breakdown, but fails to draw the corollary 
that this activity attracts the unstable. She would like to see the D.P.M. 
open to non-medical personnel. Need we say more ? 

In the second pamphlet the Rev. W. Wall makes a fair attempt to sum up the 
schools of Freud, Adler and Jung, whom he prefers. But this again lacks 
precision and relevance owing to insufficient clinical training. The writing is 
careless. 

Both the authors’ names are followed by the initials ‘‘ Ps. F.” It would 
be interesting to know their significance and the credentials of the body that 
grants them. E. S. STERN. 


Contributions to Psychoanalysis 1921-1945. By MELANIE KLEIN. Pp. 
416. London: Hogarth Press, 1948. Price 21s. 


The publication in book form of most of Mrs. Klein’s papers is an event, for 
she occupies a unique position in psychoanalysis. To an extent she has split the 
movement by her heresies but, remaining within it, she has not been met 
by the full odium psychoanalyticum. Her work with children is characterized 
by full interpretation to the patient, which has been criticized by Anna Freud 
because it is possible that such interpretations may come from the therapist’s 
rather than the child’s unconscious mind. On the other hand, it may be 
held that the authoress is right, as against Miss Freud, in insisting that 
the analyst must refrain from teaching. Perhaps a combination of these two 
procedures is inclined to produce too strong a super-ego. 

This collection falls into two principal parts : the psychoanalysis of children 
by play technique, and the concept of manic-depressive disorder which has 
followed from this. Besides papers on infant analysis, there is an excellent 
one on the early stages of the oedipus conflict, with an explanation of female 
character formation, and important ones on child development, the rôle of 
the school in this, on intellectual inhibition, including a contribution to the 
understanding of backwardness, and on infantile anxiety. These early papers 
still read exceedingly well, except for two on criminality, which are rather 
superficial, and now transcended by the researches of the late Kate Fried- ` 
lander. The classical papers on mourning and the psychogenesis of manic- 
depressive states are of course included, with their development of the concept 
of the depressive position. 

Naturally there are weaknesses. Mrs. Klein attributes to unconscious 
factors those cases of early childish scholastic success followed by comparative 
failure. But surely a more likely explanation is that early school success 
depends more on memory and later success on “‘g.’’ Admittedly it is con- 
ceivable that such imbalance is itself due to unconscious factors. She is 
puzzled by the child’s apparently meaningless repetition of his questions. 
Is not this simply due to his wish to reassure himself of the consistency of the 
adults and so of the constancy of the external world ? 

But there are many excellencies. Every adult should mark her statement 
that ‘‘ There is xo child without difficulties, fears and feelings of guilt, and 
even when these seem to be of small importance, they cause much greater 
suffering than would appear, and are in addition the early indication of much 
greater disturbances in later life.” She points out that children’s accidents 
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are often due to the desire for punishment for oedipus guilt. She postulates 
the development of the super-ego as soon as the child makes his earliest intro- 
jection. of his objects, and that of the oedipus in early infancy and before the 
age of three to five years given by Prof. Freud. She-explains the frequency 
of paranoid symptoms in melancholia by saying that the difference between 
the two psychoses is that between the anxiety of introjecting dangerous 
substances in paranoia and that of destroying internal good objects by biting 
or chewing, or endangering them by introducing bad substances from within 
in melancholia. She explains the intractability and ineducability of schizoid 
and paranoid persons by their fear of reality and the external world, which 
thev must deny in order to remain in their phantasies. 

The authoress’s forceful personality is well conveyed to the reader, and her 
ideas are so thoughtful and stimulating that no thinking psychiatrist can afford 
to ignore them. The papers are well illustrated by case-histories, but, as is 
usual in studying psychoanalytical works, the reader should, while perusing 
it, himself carry out analyses of patients by means of the free association 
technique. E. S. STERN. 


Orthopsychiatry 1923—1948: Retrospect and Prospect. Edited bv 
Lawson G. Lowrey and Victoria SLoaN. American Orthopsychiatnc 
Association, 1948. Pp. viii + 623. n.p. 

The American Orthopsychiatric Association was founded on 13 January, 
1924. After the psychoanalysts, whose delvings they have made fruitful, 
they have been the greatest contributors to recent psychiatric progress, 
though strangely little seems to have been known of them on the Continent. 
Theirs is an eclecticism of the best type, the Horatian Nullius addictus jurare 
in verba magistri (not pledged to swear by the words of any master), selecting 
the best from other schools as well as their own. To them we owe psychiatric 
social work, and most of our practice of child psychiatry. 

This quarter-century volume is in four parts: developmental, interpenetra- 
tion of disciplines, functions and practices, and appendix on child psycho- 
therapy. Naturally, in a book by 31 authors, contributions are uneven. 
The dullest are mere almanacks of orthopsychiatric advance, but the best, 
which are noticed here, include comprehensive reviews full of stimulating ideas. 

Healy and Bronner describe the inception and development of the child 
guidance clinic, and the beginnings of systematic psychiatric treatment of 
delinquency in 1908. The pioneers had nearly everything to learn, and it is 
seen how the paramount importance of the emotional over the physical factors 
was increasingly appreciated. It is a fascinating story of triumph through 
perseverance that continues to influence psychology in all progressive regions. 
Stevenson explains how in 1920 the child guidance clinic attained its standard 
triad of psychiatrist, psychologist and psychiatric social worker—of whom the 
last is the greatest of the three—with the psychiatrist as director. Karp- 
man’s review of the literature of delinquency treatment is sound, except that 
he is a little unfair to Burt's ‘‘ Young Delinquent.” Admittedly its outlook is 
a little static, but its literary style and statistical approach are attractive. 
and more than any other book it inspired the reviewer, for one, with the idea 
that fruitful psychiatric research was possible. 

Henry discusses anthropology and orthopsychiatry cogently under the 
headings of ‘‘ Culture and Symptom Formation,” ‘‘ Destabilization,” * Mani- 
pulation of the Environment,” ‘‘ Delinquency,” quoting Tipping : 


“ The pseudo-social or ‘gang’ boy . . . may be said to be socialized 
within a delinquent group. . . . The pseudo-social may be regarded as 
a cultural minority group adopting the way of life which is parasitic 
and predatory upon our culture. 


1949.] REVIEWS. 995 


which is reminiscent of Trotter, ‘‘ Society versus the Instincts,” ‘‘ Psycho- 
therapy and Cultural Adjustment,’’ and ‘‘ Aggression’’—a word which 
seems to connote something less reprehensible to the Americans than to us, 
as was seen at the 1948 International Congress of Child Psychiatry in London. 
Madeline Moore shows how great is orthopsychiatry’s contribution to family 
case-work, and she has an appreciation of economic, social and physical as 
well as psychiatric factors. Meltzer makes a liberal contribution on the out- 
look for orthopsychiatry in industry, quoting Shapley’s dictum, "7" Civilization 
is endangered by strong physics and weak sociology.” Cole points out that 
the scientist is popularly regarded as a blend of Prometheus, Jove, Messiah, 
and Faust, but that the reality is chasteningly different. Margaret Mead, 
writing on the same subject of the rôle of the scientist in society, exposes the 
fallacy that ‘‘in the field of human relations each generation has characteristi- 
cally thought of itself as well informed and well oriented.”’ 

Schumacher gives a thoughtful account of the Cleveland Demonstration 
Child Guidance Centre, which began in 1924 by treating behaviour problems, 
co-operating with other agencies, and educating professional workers and the 
public, but expanded later to undertake research and other functions. Allen, 
of the Philadelphia Child Guidance Clinic, points out that a social worker 
from an external agency is not as good as one’s own. In reviewing the Ror- 
schach Test, Beck shows how ‘gestalt’ it is. An excellent survey of projection 
techniques is made by Rosenzweig. Ethel Ginsburg debates how far the 
psychiatric social worker should undertake therapy. But the book’s out- 
standing chapter is Margaret Gerard’s on Direct Treatment of the Child. 
Such treatment is usually necessary for deep psychological disturbances, 
which are encountered more often in older children, but in the more super- 
ficial disturbances general in infants indirect tteatment is preferable. She 
points out that completely uncontrolled play ‘‘ therapy ’’ leads to licence 
and character disintegration. Her broad and critical historical review is to 
be recommended to every child psychiatrist. The only criticism the reviewer 
has is that she is a little too ready with interpretation, which in a skilfully- 
conducted case should rather come from the patient than the therapist, although 
the latter must, of course, give help and guidance. Lowrey states that in 
I908 there was little ‘‘ that could be called a well-rounded study of a young 
human individual,’’ but this is surely to ignore the works of Friedrich Froebel 
(1782-1852) and his followers. Nina Ridenour’s chapter on the improvement 
of relations with other professions, the press, dramatic art and commerce is 
well worth reading. 

Finally there is an appendix of clear instruction in child psychotherapy 
by a psychiatrist, a psychologist, and a psychiatric social worker. 

It has only been possible in this review to indicate some of the most 
interesting subjects covered in this excellent book. It is full of sound psy- 
chiatric teaching, and will long remain a source book for the medical historian. 

E. S. STERN. 


Children in Need. By MELITTA SCHMIDEBERG, M.D. London: George Allen 
& Unwin, 1948.: Psychological and Social Series Ltd., No. 7. pp. Top, 
Price 12s. 6d. 

Five years ago Dr. Marjorie Franklin, the authoress, and Miss Ethel Perry 
founded the Psychopathology and Psychotherapy Study Circle, with a nucleus, 
including the reviewer, from the I.S.T.D. Papers were read by members and 
discussion was free and informal. It was apparent that some contributions 
deserved publication, and this is a worthy member of that valuable series. 

Dr. Schmideberg describes the poor emotional environment in many ` 
children’s "" homes.’’ She is justly critical of the Home Office enquiry into a 
L.C.C. Remand Home. Such inquiries might be better conducted by an 
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entirely independent body, for the fault with both authorities is that of remote 
control. She also exposes the futility of most modern penal methods, of the 
failure to educate and help incompetent parents who come before the courts, 
of the over-ready resort to adoption of illegitimate children, of the movement 
of children from one institution to another, of the separation of brothers and 
sisters, and of the inadequacy of institutional staffs. 

The English of the book is not impeccable, but Dr. Schmideberg writes with 
such passionate sincerity that it is easy to read. Indeed, this is both its strength 
and weakness, for the writing is sometimes from the heart rather than from the 
head. Much information seems to have come from psychotherapeutic inter- 
views, and perhaps there is a failure always to distinguish fact from phantasy, 
or to remember that even the facts have been obtained from the misfits and 
miscreants of institutional life. The statement on p. 102, that parents who send 
their sons to public schools rarely give a moment’s thought to any alternative, 
simply is not true. 

An excellent chapter by Miss Perry on mentally defective children is really 
generally applicable, and gives much sound advice on hostel management. 

In spite of the minor faults noticed above, the book is attractive, and could 
be read with advantage by every complacent citizen. It is a pitv that the 
print is so small, for 11-point type precludes its being read at one or two sittings 
—except by the myopic, but perhaps they need this book most of all. 

E. S. STERN. 
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On the Initial Impairment of Consciousness following Electric Convulsive Therapy. 


(1) The postcomatose impairment of consciousness is during the first ro min. 
after the shock, deeper in cases where convulsions have occurred than in cases 
where the shock has produced loss of consciousness without eclamptic phenomena 
(petit mal seizures). This difference vanishes in the course of the following 30 min. 
and cannot be ascertained 60 min. after the shock. On the other hand, it has not 
been possible to ascertain any connection between the dosage and the degree of post- 
comatose somnolence. | 
(2) Within the filed ‘‘ personal data,” name and marital state shows the greatest 
resistance towards the general impairment of consciousness after the shock, while 
ae the concept of age seems verv vulnerable. 10 min. after the shock about 
go per cent. of all the patients are thus able to give the name and marital state 
correctly, while only 10 per cent. at this time is able to state their age. As late as 


* A number of abstracts in this section are reproduced from Chemical Abstracts and 
Psychological Abstracts. To the Editors of these Journals we extend our grateful thanks. 
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two hours after the shock about 20 per cent. of all the patients are confused as 
regards their age. 

(3) Orientation in space is re-established gradually in the course of the first 
two hours after the shock and is completely normal two hours after the shock. 
Compared to this orientation in time seems much more vulnerable. As late as two 
hours after the shock more than 50 per cent. of the patients are thus unable to 
state the duration of their stay in hospital. 

(4) The power of retention seems to be highly comprised during the hours sub- 
sequent to the shock. As late as one hour after the shock only 15 per cent. of the 
patients are able to retain figures with four digits after distraction of the attention. 
On the other hand, the power to mobilize previously memorized matter seems only 
to be slightly reduced. 

(5) A retrograde amnesia—measured by the ability to recognize pictures shown 
to the patient immediately before the.shock—is observed in 50 per Cent, of the 
patients 30 min. after the shock. It disappears in the course of the following hours. 
However, the period covered by the amnesia does not seem to diminish gradually ; 
the re-establishment of memory is apparently sudden and total. 

(6) Apperception is a constituent part of all the performances on the basis of 
which it is attempted to elucidate the above mentioned "` specific " psychic elements. 
Besides these tests the patient apperception is evaluated on the basis of his ability 
to describe pictures shown to him and to name colours and objects shown to him. 
30 min. after the shock about 85 per cent of the patients are able to give a satis- 
factory description of the content of the picture, while at the same time expressing 
a comprehension of the point of the picture. It appears from this that negative 
results of simultaneous ‘“‘ specific ” tests are not due to disturbances of apperception. 

| (Authors’ abstr.) 
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Paralysis Agitans. 


The present investigation on paralysis agitans is based on 194 probands and 162 
secondary cases belonging to 79 proband families. 

Paralysis agitans of hereditary origin is characterized clinically by a consider- 
able variability in the symptoms. The age of onset in the material varies between 
7 and 81 years of age. The average age of onset is 49 + 1:4 years. Tremor is 
the most constant and in some cases the only symptom. The incidence of formes 
frustes in the series is 20 per cent. Mental symptoms of “reactive” or “organie” 
type occur in approximately 40 per cent. of the patients. No support is found 
for the hypothesis of a special paralysis agitans psychopathy or psychosis. 

No grounds are found for assuming that juvenile paralysis agitans is an inde- 
pendent nosological entity. 

The assembled results of the genetic-statistical analysis show that, with a high 
degree of probability, the mode of inheritance for the paralysis agitans cases in 
groups I and II (families with secondary cases and the parent crossing unaffected x 
affected and unaffected x unaffected respectively) is monohybrid autosomal 
dominance. It is pointed out that in Group II it is probable that there is a number 
of families in which the loss of secondary cases is particularly apparent. The 
parent combination unaffected x unaffected is therefore presumably an artefact 
(at least in the majority of cases) and the two groups represent the same nosological 
entity. The Mendelian figure is about 30 per cent. The main explanation of the 
fact that the expected Mendelian figure of 50 per cent. is not reached is the occur- 
rence of inhibitions of manifestation. The degree of manifestation is estimated 
to be approximately 60 per cent. 

In respect of Group III, containing solitary cases, it is pointed out that it pre- 
sumably consists of cases both of hereditary and exogenously conditioned origin. 
These cannot be differentiated clinically, nor is it possible to determine their respec- 
tive proportions in the group. It is therefore impossible to make any statements 
regarding the mode of heredity in the hereditary cases in Group HI. 


The only tenable criterion for the diagnosis of hereditary paralvsis agitans is 
the demonstration of secondary cases. 
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An investigation of the expectation of the disease in the healthy siblings of the — 
probands definitely speaks against the occurrence of heteropheny in the wider 
meanings of the term in paralysis agitans. 

The occurrence of secondary cases in the families belonging to the groups of 
arteriosclerotic Parkinsonism and Parkinsonism indicates that the possibility must 
be envisaged of a coincidence between paralysis agitans and cerebral arterio- 
sclerosis, and that there are different forms of hereditary Parkinsonism. Another 
plausible explanation is that Parkinson syndromes of varying natures can occur 
in families with a hereditary susceptibility of the extrapyramidal system. 

(Author’s abstr.) 
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A Study of One Thousand Psychotic Veterans Treated with Insulin and Electric Shock. 


1. One thousand psychotic veterans were given electric shock therapy, insulin 
shock therapy, or a combination of the two in sequence following a period of obser- 
vation during which they had revealed no tendency toward spontaneous improve- 
ment. 

2. The large percentage of social recoveries obtained in this group testifies 
amply to the efficacy of the shock therapies in the treatment of functional psychotic 
reactions incurred in wartime. 

3. The therapeutic superiority of insulin shock is revealed in the greater number 
of social recoveries obtained both when it is used alone and following unsuccessful 
treatment with the electric shock. Insulin is definitely more effective than electnc 
shock in the treatment of paranoid and catatonic schizophrenia. The remissions 
attained from insulin treatment are more lasting. | 

4. Psychotic reactions precipitated under the stress of combat which had not 
improved spontaneously responded somewhat better to shock therapy than those 
patients whose psychotic reactions were precipitated under non-combat, environ- 
mental stress. 

5. The well-integrated prepsychotic personality proved to be of favourable 
prognostic significance. 

6. The more favourable rate of recoveries reported in this study may be related 
to the fact that the veterans constituted a selected group of young men in whom 
the psychotic reactions were precipitated under great emotional stress. 

(Authors’ abstr.) 
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Follow-up Studies of Shock Treated Patients. 


In the affective disorders, convulsive therapy so greatly shortens the iness 
that its choice can hardly be questioned. Maintenance of general health and 
nutrition, prevention of exhaustion, avoidance of long hospital residence and 
reduction of suicide are among the advantages. It is quite true, as mentioned in 
recent publicatibns, that a mild excitement or depression can be managed without 
shock therapy. But in severe cases, treatment is best started as soon as diagnosis 
is complete. Delay only lengthens hospitalization and magnifies the risks inherent 
in the psychosis. No evidence was developed that the manic depressive cycles 
occur with greater frequency following convulsive treatment. It seems doubtful 
that the succession of attacks is much altered. 

Only 1 of 199 schizophrenics and 2 of 149 cyclic depressions in this group were 
suicides, one of these in a later attack, possibly preventable. The risk of suicide 
is greatest after the first one or two shocks. Several such attempts occurred, none 
of them successful. Though neither insulin nor convulsive therapy finally answers 
the problem of schizophrenia, patients who have had either or both have apparently 
maintained a better level of function for a longer time than patients not so treated, 
and remissions which might have occurred spontaneously have been hastened. 
It is true that considerably higher spontaneous rates in schizophrenia have been 
reported recently than before. One wonders whether ‘‘ schizophrenia ’’ has not 
been too often diagnosed, and if some cases so named have not really been affective 
disorders. Every effort had been made in this series to exclude all doubtful cases. 

Inasmuch as electric shock can be given more rapidly and simply, it seems 
rational that most schizophrenics should have its use tried first, reserving insulin 
for those cases not improving. Routines of both types of treatment should perhaps 
be somewhat longer than the average here mentioned. 

Shock treatments are adjuncts and nothing more in the treatment of neuroses. 
They can best be used for relief of specific symptoms only, with realization by both 
the patient and the physician that they are no solution of the basic trouble. 

The necessity for accurate diagnosis remains. The shock therapies have a 
great field of usefulness, but one still needs to know what is being treated. In 
this present period of critical appraisal of the shock therapies, it is to be hoped that 
criticism of their abuses will not obscure their very real addition to our therapeutic 
resources. (Authors’ abstr.) 


Seven Years of Experience with Modified Insulin Treatment in Neuroses and Early 
Psychoses. 


This brief résumé ends with one warning. Weir Mitchell developed a very 
successful treatment of neuroses in the American Civil War after he had observed 
that ‘‘those who had fought gallantly with Sheridan and Grant” could become 
"as hysterically emotional as the veriest girl ’’ under continued loss of weight 
and wounds. Patients were greatly helped by his régime of rest, moral talks, heavy 
massage to the point of sweating, and enormous food intake (the same sort of effects 
that we now get with modified insulin techniques, but more easily). He stressed 
that every part of the régime was dependent on other parts for its success. He 
laid down strict limitations of its use. It was so successful a treatment that for 
25 years it enjoyed a world-wide vogue in peacetime practice—even greater than 
modified insulin to-day. But doctors gradually began to use isolated parts of the 
treatment for all types of psychiatric patients. They ceased to pick their cases 
carefully. Too much was expected of the treatment, and people saw inevitable 
relapses and failures. By 1925 the treatment was dead and buried, partly due to 
the increasing theoretical importance attached to the psychodynamic aspects of 
neurotic illnesses. World War II showed us again the importance of attempting 
to treat, wherever possible, both the physiological and the psychological aspects 
of neurotic illnesses. A study of Weir Mitchell’s indications for his treatment 
proved very similar to ours for modified insulin. But I fear that to-day history 
may repeat itself. Modified insulin has enormously increased in popularity because 
of some if its successes, and it is now too often used as a mere placebo for many 
unsuitable patients without reference to its precise indications and its many limi- 
tations seen in actual bedside practice. We shall have only ourselves to blame if 
it falls into total disrepute in a few vears’ time. Then ina third future war some- 
body else will have to rediscover Weir Mitchell’s principles afresh, and try to 
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emphasize again that good psychiatric treatment may often have to be multi- 
dimensional in approach, but must also be extremely selective in the methods and 
combinations of methods enployed for different groups of patients. 

(Author’s abstr.) 


An Orthopedic and Neurological Follow-up Study of Vertebral Fractures in Shock 
Therapy. 


1. Twenty-four patients with vertebral fractures occurring during the course 
of convulsive therapy were studied approximately Io years after the initial lesion. 

2. Four patients complain of occasional mild, non-disabling backaches. The 
rest are symptom-free. 

3. In no case is there clinical See of orthopedic or neurological sequelae 
to the original injury. 

4. In 3 cases x-ray findings indicate an increase in the orginal pathology 
involving the thoracic vertebrae. 

5. Patients with vertebral fractures tolerate subsequent convulsive therapy 
satisfactorily. 

6. No curare was used either in the one or subsequent convulsive therapv. 

(Authors’ Abst.) 


Effect of Electroconvulsive Therapy on Water Metabolism in Psychotic Patients. 


Changes in salt and water balance in patients given ECT are mediated by various 
mechanisms. Apparently increased secretion of 3-ketosteroids occurs in patients 
.who show clinical benefit after shock ` however, this is only a side reaction and is 
important only in pointing to the increased production of steroid hormones. That 
other effects of steroid hormones may be responsible for clinical improvement after 
shock therapy is suggested by available data. It is probable that the therapeutic 
effect of shock is reparative rather than destructive. (Authors’ abstr.) 


A Note on the Validity of Wechsler-Bellevue Scatter. 


It is concluded (1) that the index score as a measure of Wechsler-Bellevue 
scatter empirically derived for this study shows a significant difference between 
normals (not patients) and neurotics, and between neurotics and psychotics ; (2) 
that an estimate of progressive seriousness of psychological disturbance based on 
psychiatric diagnosis is reflected in an increased index score for two separate 
hospital populations ; and (3) that the index score is an estimate of level of adjust- 
ment as evidenced by its ability to discriminate significantly between in-patient 
neurotics and working out-patient neurotics. (Authors’ abstr.) 


The Incidence of Allergy in Psychotic Reactions. 


A control group of 757 personnel and a test group of 1,875 neuropsychiatric 
patients were surveyed for symptoms and signs of allergy. In order to validate 
the material, the survey was made when an allergen (Ragweed pollen) was a common 
environmental circumstance for both groups in the same geographical location. 
The survey, by history, among the control group revealed an incidence of major 
allergic symptoms of 21 per cent. and an incidence by physical signs of 13 per cent. 
This group represented a cross-section of the papulation for the area in which the 
study was made. ` Among the test group of patients, the majority of whom were 
psychotic, the incidence of symptoms by history was 5'7 per cent., and the incidence 
of positive physical signs, 2-9 per cent. The incidence of physical signs among 
schizophrenic patients was 2:9 per cent and among manic-depressive psychotics 
1'4 per cent. Among epileptics it was 13 per cent. and among organic psychoses 
3 per cent. The survey is considered valid since it was. made under controlled 
conditions, the findings were objective, and the survey is open to repetition. 

(Authors’ abstr.) 
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Observations on the Histopathology of Schizophrenia. 


1. Ten selected cases of schizophrenia from a group of 60 have been studied 
clinically and pathologically with special emphasis on the cortex. 

2. Although the gross appearance of the brain was not at all distinctive, the 
microscopic picture was such as to suggest the diagnosis. 

3. The main microscopic findings were: Focal and general loss of nerve cells, 
especially in the anterior half of the brain; the presence of numerous nerve cells 
showing degenerative changes, such as shrinkage, vacuolization of cytoplasm, 
‘* ghost-cells,’’ loss of polarity, and fatty infiltration. A fairly uniform hyper- 
plasia and hypertrophy of macroglia was noted. A diffuse, mild, subcortical de- 
myeliniation was present. 

4. There was no involvement of the mesodermal components of the brain. 

5. An increased array of evidence in many related fields is accumulating to 
bolster the contention that schizophrenia should be included among the “‘ organic 


psychoses.” — (Authors’ abstr.) 
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*Effect of Carbon Dioxide on Acrocyanosis in Schizophrenia. Altschule, 


M. D., and Sulzbach, W. M. : ; ; ; - 44 
Paroxysmal Lacrimation and its Surgical Treatment. Boyer, F. C., and 
Gardner, W. J.. ; , : , 56 


Meningosarcoma with Pulmonary Metastasis. ` Swingle, A. J.. : . 65 


Vocalization and Arrest of Speech. 


There is a zone in the. sensorimotor convolutions of each hemisphere in which 
vocalization, lip movement and tongue movement are represented bilaterally. 
These areas may be called the word articulation zones. . If one zone is removed, 
the functional activity of the other makes speech possible, although there may be 
transient anarthria. 

Without discussion of the temporal lobe, and without referring to clinical 
opinions of aphasia, it may be pointed out that the authors’ evidence indicates 
the presence of a frontal speech area and a parietal speech area in the dominant 
hemisphere. The functional integrity of these two areas is essential to the mental 
processes involved in speaking. These two speech areas might be considered a 
second motor and a second sensory area corresponding to the sensorimotor zone for 
the lips, tongue and vocalization. But the essential neuronal connections between 
these second speech areas and the sensorimotor zone as well as the dominant arm 
area, can be removed without producing aphasia. Consequently, the essential 
neuronal connections of the second speech areas must be via subcortical pathways 
to the sensorimotor word articulation area of the rolandic convolution on both 
sides. (Authors’ abstr.) 


Effect of Carbon Dioxide on Acrocyanosis in Schizophrenia. 


Administration of carbon dioxide causes disappearance of the acrocyanosis of 
schizophrenia. Dilatation of acral cutaneous capillaries, terminal arterioles and 
probably arteriovenous shunts occurs. The findings indicate that abnormal vaso- 
constriction apparently consequent, at least in part, to unpleasant emotional 
stimuli is responsible for the acrocyanosis which may occur in patients with schizo- 
phrenia. There is nothing to suggest the association of abnormal rigidity of the 
vascular system with this disorder. Acrocyanosis may be present over a period 
of several decades without loss of responsiveness of the vessels involved. Similarly, 
the findings do not support the view that a specific structural change is present in 


the vascular system of patients with schizophrenia. (Authors’ abstr.) 
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Acid Phosphates in the Senile Brain. 


Staining or, better, impregnation of nerve cells, neurofibrils, and especially senile 
plaques was obtained by methods used for the demonstration of acid phosphatase 
activity in tissues. This means more than just another wav to demonstrate these 
elements. It indicates definitely an enzyme activity, with the enzyme, the acid 
phosphatase, located in the parts giving a positive reaction. It can only be stated 
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that the senile plaques contain acid phosphatase. As previously pointed out, the 
intensity of the phosphatase reaction as obtained in sections does not necessarily 
indicate quantitative variations. However, the fact that plaques always give a 
strong reaction and the impression that in general the-.nerve cells in brains of 
persons with senile dementia seem to stain darker than those in brains of younger, 
undemented persons, suggest the possibility that the actual amount of phosphatase 
may increase with old age and with the development of senile dementia. Further 
studies in this direction are in progress. 

The phosphatase found in the plaques and the apparently increased amount 
of it in senile nerve cells may indicate an increased local production of this enzyme, 
or an increased storage from the blood, or a shift from other elements in the nervous 
system to plaques and nerve cells. Some of the observations seem to favour the 
idea that there is a shift. 

It should be noted that, in general, structures in the nervous system which take 
the silver stain in Bielschowsky and similar preparations give a positive reaction 
to the acid phosphatase test. (Author’s abstr.) 


Effects of Electroconvulsive Therapy on Diuretic Responses to Water in Psychotic 
Patients. 


The diuretic response to water has been studied in patients with various types 
- of psychoses before and again after electroconvulsive therapy. Depressed patients 
who had not been treated or who were in relapse might show retarded diuresis 
after the ingestion of water, and patients with schizophrenic syndromes might 
exhibit abnormally accelerated and excessive diuretic responses. The abnormalities 
were not found with sufficient regularity to be used as diagnostic tests. After 
electroconvulsive therapy the diuretic response to water was accelerated in all 
patients who gained weight as a result of treatment and was not accelerated in 
those whose weight was unchanged. It is concluded that the gain in weight pre- 
viously shown to be associated with retention of water is not a consequence of 
increased activity of antidiuretic substances. (Authors’ abstr.) 


Neurologic Manifestations Associated with Vitamin A Deficiency in Young Ducks. 
A Clinical and Pathologic Study. 


Young Pekin ducks maintained for a period of ti to fifteen days on vitamin 


A deficient rations manifested muscular weakness, inco-ordination, ataxia and 


paralysis. The significant pathologic changes in the central nervous system were 
buckling and twisting of the spinal cord, sliding of the gray and white columns 
over each other, hemorrhage and necrosis of the gray and white matter, degenera- 
tion of the fiber tracts and nerve cells, and intramedullary formation of cartilage 
and bone. Although the chief etiologic factor responsible for these lesions may be 
the disproportionate rate of growth between the neural tube and the vertebral 
column, it is suggested that there is also an alteration in the differential rates of 
growth of various regions of the spinal cord. Itis believed that vitamin A deficiency 


may affect adversely these growth potentials. (Authors’ abstr.) 
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Effect of Glutamic Acid on the Intelligence of Patients with Mongolism. 


On verbal intelligence tests our group of children with mongolism showed a 
gain in mental age after six months of glutamic acid treatment which was equivalent 
to that of children having average intelligence. This gain represented an increase 
in rate of development which was twice as great as that formally achieved. 

Gains were somewhat lower, however, than those reported in a group of children 
with undifferentiated mental deficiency. Although our sample of children with 
mongolism is small, a positive trend is definitely indicated, suggesting that glutamic 
acid facilitates mental functioning in this form of mental deficiency also, accelera- 
tion being reflected in an increase of retest intelligence quotients. 

Similar gains were not apparent on performance tests during the initial stage 
of treatment. In a group of defective children (without mongolism) they were 
secured, although they were less striking than increases on verbal material. During 
the second six months of treatment, however, performance retest scores increased 
more than verbal quotients in the group without mongolism. Our present sample 
of children with mongolism, therefore, may show some gain on motor tests under 
continued treatment, but it is believed that results with mongolism to date point 
to a genuine difference in potential response to glutamic therapy, and that physio- 
logic rather than psychologic factors make it difficult for children with this defect 
to improve their performance on motor tasks. 

The pathologic changes in the cord described by Benda may throw light on the 
different motor responses to glutamic acid therapy in patients with mongolism. In 
a study of the spinal cords of 12 cases of mongolism, this investigator found a 
characteristic pathologic picture, ranging from hypoplasia to true fatalism and 
arrest of development with pathologic differentiation. No normal cords were 
found, and the pathologic alterations noted were not observed in any case of a 
large control material of other types of mental deficiency. The pathologic features 
included insufficient myelination, spongy edema of the white matter, vascular 
stasis and insufficient myelination of the peripheral nerves. The most unique 
development defect was an abnormal persistence of the roof plate with junction 
of the column of Clarke. 

The type and degree of pathologic involvement of the cord observed would 
appear to be ample to explain impairment of the co-ordination of muscular activity. 
The uniform defect in the column of Clarke (nucleus dorsalis) itself would seem to 
contribute substantially to the impairment of co-ordinated movement by interrup- 
tion of the dorsal spinocerebellar fibers running to the cerebellum. 


As stated in previous communications, the rationale for the use of 1(+)-glutamic _ 


acid in the treatment of defective mental function is based on a number of experi- 
ments which indicate a particular relation to cerebral metabolism. Weil-Mal- 
herbe reported that 1(+)-glutamic acid is the only amino acid metabolized by the 
brain. The experiments of Nachmansohn and his associates, likewise, indicated 
that the electrical changes during nerve activity are intrinsically connected with 
the release of acetylcholine. The latter substance is synthesized by an enzyme, 
choline acetylase. Nachmansohn found that 1(+)- glutamic acid has a catalyzing 
effect on the rate of production of choline acetylase. 

According to in vitro experiments, then, glutamic acid acts as a catalyst, or 
stimulant in complex enzyme chain reaction necessary for the production of the 
electrical nerve impulse. 

Since learning depends on the transmission of sensations from the environment 
through the nerve impulses to be integrated into a state of conscious awareness, 
it would appear that intelligence depends basically on the degree of conscious 
awareness. Glutamic acid would act, then, by increasing the degree of conscious 
awareness, thus facilitating the learning process. When emphasis is shifted to the 
capacity of a person to learn, the concept of intelligence breaks the bonds of static 
Jefinition and opens the way to an understanding of the phenomenon on a sound 
physiologic level. 

The present results in the verbal tests, although tentative, because of the small- 
ness of this group of patients with mongolism, reveal nev ertheless, a trend similar 
to our findings in the treatment of undifferentiated mental retardation with glutamic 


acid. This offers further evidence for a basic physiologic mechanism underlying. 


the learning process, at the same time indicating that the amount of potential 
mental improvement depends on the relative intactness of the organic substrate 
of the mind. (Authors’ abstr.) 
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Clinical Use of E.C. 110, a New Headache Remedy (Preliminary Report). 


E.C. 110 has been very effective, and without serious side-effect, in the relief 
of migraine and other vascular headaches in a small number of patients. The 
optimum dose seems to be one to two tablets, taken at the onset of the first warning 
of a headache. The oral route obviously has many advantages. Further tmal 
seems indicated. (Author’s abstr.) 
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Considerations on the Origin and the Nature of Cerebral Waves. 


Hypotheses concerning the origin and nature of cerebral waves and the general 
significance of the electroencephalogram were discussed. Reasons are presented 
which oppose the theory explaining cortical potentials, alpha waves in particular, 
by the periodic conduction in the cortex of trains of impulses travelling in rever- 
berating circuits. 

Experimental arguments were presented in favour of the conception identify- 
ing cerebral waves with synchronized cellular pulsations, the fundamental auto- 
rvthmicity manifested by neuronal aggregates of gray matter (analysis of the effects 
of bulbar and mesencephalic transection and section of the internal capsule ; 
cortical responses to sensory stimulation; the effect of exciting and depressing 
agents). In order for this rhythmicity of the cortex to be clearly shown and main- 
tained, there is a dynamogenic influence arising from thalamic nuclei, in which 
the activity is itself sustained by all the ‘‘ sensitivo-sensoriels’’ impulses, and also 
əy impulses of cortical origin. Corticodiencephalic interaction is re-enforced by 
the eventual in-phase relations of thalamic and cortical pulsations when their 
respective frequencies are close together. 

There is no necessity for separating two tvpes of cortical activity, spontaneous 
ind provoked, considered to be fundamentally distinct by their neuronal mechanisms, 
[he differences observed between the oscillographic aspects of the projection and 
issociation areas can be explained by frequent disturbances in the activity of the 
rojection areas due to aperiodic volleys of corticocipital impulses arising “from 
ensory receptors. 

Cortical waves. are probably constituted by the superposition of rhythmic and 
ynchronized fluctuations in neuronal membrane potentials with discharges of 
ixonal impulses, of which these fluctuations in membrane potential, acting as an 
scillating catelectrotonus, would be the immediate cause. 

The functional significance of the continuous electrical activity of the cerebral 
ortex is indicated by the habitual association of a discharge of impulses with 
ach pulsation, a discharge which elicits, depending upon the case, a subliminal 
xcitatory effect (which can eventually become supraliminal), or even an inhibitory 
ction, upon the neuronal aggregates in functional relation with the emitting 
ortical area. (Author’s abstr.) 


Ae Electrical Fields at the Surface of the Head during Sleep. 


(1) A method of charting the electrical fields at the surface of the head has been 
escribed which has proved useful in the localizing of EEG activity during sleep. 
a (2) A shift of focus of maximum activity from the parieto-occipital region when 
wake to the frontal lobes when asleep has been described. 

(3) More than one focus, both of slow potentials and of spindles, have been 
emonstrated. (Author's abstr.) 


he Influence of the Body Temperature on the EEG of the Rat. 


Experiments on curarized rats suggest that : 

1. The body temperature atfects the electrical activity of the cerebral cortex. 

2. The electroencephalogram remains virtually unaltered at rectal temperatures 
etween 32°—-39° C. 

3. When the temperature is reduced below about 30° C. the amplitude of the 
EG also gradually decreases. The electrical activity of the brain virtually dis- 
ppears at a body temperature of 18°—20° C. 

4. A rise of the body temperature to 40°—41° C. increases the general amplitude 
f most electrical components. 
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5. When the body temperature rises above 41° C. the amplitude of the EEG 
diminishes relatively rapidly. At a temperature of 44°-45° C. the electrical 


activity of the brain disappears. (Authors’ abstr.) 
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Recall of Completed and Incompleted Activities under Varying Degrees of 

Stress. Glixman, A.F. . 281 
The Relationship Between the Strength ofa Habit and the Degree of Drive 

Present during Acquisition. Reynolds, B. . 296 
A Study of Motivating Conditions Necessary for Secondary Reinforcement. 

Estes, W.K. . f ; ; . 306 
Loudness of Speaking. Black, J. wW. i , 3u 
Generalisation of a Reference Scale for Judging Pitch. J ohnson, D. M. . 316 
A Note on the Alternation of Guesses. Solomon, R.L. . : 22 
The Effect of Motivating Conditions on the Estimation of Time. F iler, RJ 

and Meals, D. W. d 27 


A Further Analysis of the Variables i in i Cyclical Motor Learning. K imble, G. A. 332 

Correction v. Non-correction Learning Techniques as Related to Reminis- 
cences in Serial Anticipation Learning. Buxton, C. E., and Bakan, M. B. 338 

Transfer to a Motor Skill from Practice on a Pictured Representation. Gagné, 


R. M., and Foster, H. 342 
Spread of Effect to the Spurious Result of Non-Random Response Tendencies. 

Smith, M. H., jun. . 353 
Multiplicity of Set as a Determinant of Perceptual Behavior. Postman, A 

and Bruner, J.S. i k ‘ : . 360 


On the Application of Analysis of Variance to GSR Data. I. Haggard, E A 378 
A Further Reduction of Sensory Factors in Stereoscopic TEDIN Perception. 


Smith, S. 393 
New Data on the Influence of F requency and of Mind Set. Thorndike, E. L. 395 
Changes in the Attractiveness of Activities. eona; M.E. . e 404 


J. GEN. PSYCHOL. 


VOL. XL. APRIL, 1949. 
The Concept-value Theory of Human Behavior. Woodruff, A. D. ‘ 141 
“ Scatter Analysis ” Techniques Applied to Anxiety Neurotics from a Re- 
stricted Culturo-Educational Environment. Heyer, A. W. . 155 
Adjustment and Subtest Variation on the Army Wechsler for the Mentally 
Limited. Altus, W. D. S i : , 107 
Two Concepts of Personality Disintegration. Winthrop, H. 177 
The Need for Reorientation in E in the Light of Modern Phy sics. 
London, I. D. . . 210 
The Role of the Unneutralised Sy mbol in ` Psychology. London, I. D. . 224 
The Structure of the Mind. Oppenheimer, O. . 247 


Additional Applications of the Altus Thirty-six Point t Adjustment Test asa 
Screening Instrument. Clark, J.H. . : ; E. 
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J. GERONT. 
VOL. IV. 1949. 
-hronaxic Studies in Thiamine Deficient Old Individuals. Chiefi, M., and 
Kirk, E. . 127 
Attitudes of the Older Population Groups Toward Activ ity and Inactivity. 
Fried, E. : ; ‘ . I4I 
J. NERV. MENT. DIS. 
VOL. CIV. APRIL, 1949. 
Early Reversible Paranoiac Reactions. Rosen, H., and Kiene, H. E. . 2gI 


Effect of «-y-dihydroxy-v-(2-methylphenoxy) Propane (Lissephen) on Excita- 

tion of the Motor Cortex and Conduction through the Pyramids. Finkel- 

man, I., and Dobin, N. B. . ` S i - 323 
The Action of Lissephen on Peripheral Nerves. Finkelman, I.,and Arieff, A. J. 326 
Psychobiologic Dysfunction in Children. Jacobson, J. R., and Pratt, H. G.. 330 
Sedative Insulin Treatment of Anxiety in the Anxiety Neurosis. Martin, 


G. J. ; i ‘ ; ; ; ; e e e , 347 
MAY. 
*The EEG after Head Injury. Kaufman, I. C., and Walker, E. A. . , 383 
Varieties of ECT. Pacella, B.L. . 396 
The Suppression of the Motor Phenomena of ECT and Electronarcosis by 
Modification of the Current Level. Tietz, E. B., etal. . 405 
Heredofamilial Cerebellar Ataxia with Spastic Paralysis and Spinal Muscular 
Atrophy. Kilbourne, E. D. e e - 409 
*Auditory Hallucinations and Subvocal Speech. Gould, L. N. . ; . 418 
The Infusion of Fluids into the Subarachnoid Space of Human SE Linn, 
L. : . 428 
Diagnosis and Rational Psychotherapy. Patterson, C. H. é e , 440 
Management of Neurosyphilis. Johnson, C. E. ; ; : ; . 45I 


The Electroencephalogram After Head Injury. 


(1) Routine electroencephalograms of 324 patients with severe head injury, of 
whom 241 had developed convulsive seizures after injury, were analyzed with 
reference to the wave forms and their localization. 

(2) Of the epileptic cases 91°3 per cent. and of the non-epileptic cases 77°1 per 
cent. had abnormal tracings. The maximum abnormality was restricted to a 
relatively small area of one hemisphere in 83°8 per cent. and 67'5 per cent. respec- 
tively. 

(3) The most common focal abnormality in both groups was the presence of 
slow waves, but this was one and a half times as frequent in the epileptic (73 per 
cent.) as in the non-epileptic (48°2 per cent.) patients. 

(4) Paroxysmal (spiking) abnormalities were present in only about one-fifth 
of the cases, and there was no significant difference between the epileptic and the 
non-epileptic cases in this regard. It would seem, therefore, that the EEG alone 
cannot tell or foretell whether a patient with a severe head injury has or will have 
epilepsy. 

(5) About 90 per cent. of the head injuries were unilateral, and in most cases 
were left-sided (57°8 per cent. of the non-epileptic, 52'7 per cent. of the epileptic 
patients). 

(6) In every case but one the focal electroencephalographic abnormalities were 
on the side of injury. In almost 40 per cent. of the cases with bilateral injury 
the electroencephalographic abnormality was unilateral. 

(7) In a series of 106 post-traumatic epileptic patients an attempt was made to 
activate the epileptogenic focus by the administration of metrazol. 

(8) Satisfactory focal activation was obtained in 67'9 per cent. of the cases, 
repeated testing being more efficient than just one test. The focal electroencephalo- 
graphic alterations induced by metrazol were paroxysmal in 88'9 per cent. of 
the positive cases. 

(9) Intravenous administration was more effective than intramuscular injec- 
tions of metrazol. 
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(10) Clinical seizures occurred in approximately 15 per cent. of cases, but not 
if anticonvulsant medication were given before the test. 

_ (11) In 39 cases the cerebral cortex was explored, at which time the locus of the 
activated focus was confirmed by either metrazol or electrical activation. Several 
technics were employed to remove the foci with or without the scar. 

(12) Routine electroencephalograms were made on 34 operated cases three 
months after operation. Of these only 14'7 per cent. had paroxysmal abnor- 
malities, whereas before operation 41'2 per cent. had had paroxysmal abnormalities. 

(13) Activated electroencephalograms were obtained on 29 operated cases three 
months after operation. Of these sz per cent. showed no response to metrazol, 
whereas before operation 82°7 per cent. of these cases had had focal electroencephalo- 
graphic alterations. 

(14) Activated electroencephalography appears to be a useful diagnostic aid in 
determining the type of seizure, the location of the focus and possibly the prognosis 
in post-traumatic epilepsy. (Authors’ abstr.) 


Auditory Hallucinations and Subvocal Speech. Objective Study in a Case of Schizo- 
phrenia. 


A study of subvocal speech of a patient having auditory hallucinations was 
undertaken by means of amplification of otherwise inaudible sounds from the nose 
and mouth. It was found that there was marked correspondence between the 
subvocal speech as heard by the investigator and the voices heard by the subject. 
Subvocal speech was of a whispering type, variable in distinctness and altered in 
quality from her voluntary whisper. It was incoherent ; there was a different 
rhythm and a faster rate than her external speech. Both inspiratory and expira- 
tory phases of respiration were utilized for production. It varied with the phvsio- 
logic state of the subject. It was prominent when she was awake and absent 
during her sleep. Enhancement was produced by preceding audible speech, par- 
ticularly of an emotional nature. Inhibition occurred with distraction. Its 
activity was also influenced by sodium amytal followed by cafféine sodium benzoate, 
both given intravenously. The phenomenon appeared to represent automatic 
activity of a psychomotor process—of thought and its motor expression involving 
respiratory and vocal musculature. 

An electromyogram of the vocal musculature of the patient revealed increased 
neuromuscular activity. ` It is tentatively suggested from work now in progress 
that in hallucinating patients where the neuromuscular process is not sufficiently 
intense to produce subvocal speech, there will. be found increased muscle potential 
of the vocal organs. Thus by the use of the electromyogram an objective critenon 
can be established for the presence of auditory hallucinations where subvocal 


speech is not manifested. (Author’s abstr.) 
VOL. CIX. JUNE, 1949. 
Combat Exhaustion. Swank, R. L. ; . - 475 
*A Statistical Analysis of 480 Army Psychiatric Casualties. Geller, J. J. 5% 
Psychobiologic Dysfunction in Mental Disease. Jacobson, J. R. 519 
Electroshock and other Therapeutic Considerations in Sexual Psy chopathy. 
Thompson, G. N. 53I 
Unidirectional Electro- stimulated Convulsive Therapy. II. Friedman, E. 540 


Further Contribution to the Psychodynamics of Convulsive Treatment. 
Flescher, J. : d 


A Statistical Analysis of 480 Army Psychiatric Casualties. 


(1) Fiftv-seven and three-tenths per cent. of patients showed evidence of pre- 
disposition to psychiatric illness to military service. 

(2) The lower predisposition for officer and female personnel, than for enlisted 
and male personnel, was a reflection of the more exact screening used for these 
groups. 

(3) Officer personnel required a significantly greater degree of external stress 
prior to development of psychiatric illness than enlisted personnel. 

(4) Female personnel developed psychiatric illness in large amount, in response 
to fie lowest degree of military stress. 
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(5) Psychoneuroses were the most prevalent psychiatric illness, being greater 
than the total of all other diagnoses. 

(6) Anxiety reaction was the most frequent type of psvchoneurosis. 

(7) Schizophrenia was the most frequent type of psychosis (50 per cent.). 

(8) Paranoid schizophrenia was the type most common in officers, and catatonic 
schizophrenia the type most common in enlisted personnel. 

(9) The incidence of manic depressive psychosis was over three times as great 
in officers as in enlisted personnel. 

(10) The uniform occurrence of psychosis, unclassified, in officer, enlisted, male 
and female personnel is suggestive of a preponderantly stressful rather than pre- 
disposing etiology for this disorder. 

(11) There was a slightly greater incidence of the diagnosis, psychopathic 
personality, in enlisted than in officer personnel. (Author’s abstr.) 


J. NEUR. NEUROSURG. PSYCHIAT. 


VOL. XII. MAY, 1949. 
Integration, Then and Now. Liddell, E G. T. e , 81 
Fate of an Intraneural Injection Demonstrated by the Use of Radio- active 

Phosphorous. Brierley, J. B., and Field, E. J. . í ; : . 86 
Metachromatic Bodies in the Brain. Smith, M.C. e 100 
* Electrical Activity of the Neostriatum, Paleostriatum, etc., in Parkinsonism S 

and Hemiballismus. Meyers, R., et al. é III 
Duration and Form of Action Potential i in Normal Human Muscle. Petersen, 

I., and Kugelberg, E. . S i . 124 
Electromyography i in Muscular Dystrophies. Kugelberg, E. ; e , 129 
Anterior Inferior Cerebellar Artery. Atkinson, W. J. : . 137 
Unusual Complications of Herpes Zoster. Whitty, C. W. M., “and Cooke, 

A.M. 152 
Pinealoma with a Solitary Spinal Metastasis. Margarey, 1 F. R., ‘and W Wolfe, 

P RI, 155 
Hysteria in One of Identical Twins. `- Paterson, J. H. e , 160 


Electrical Activity of the Neostriatum, Paleostriatum, etc., in Parkinsonism and 
Hemiballismus. 


(1) Electrograms were recorded from the neo- and paleostriata and their neigh- 
bourhood in ten cases of Parkinsonism and one of hemiballismus. The wave 
characteristics of frequency, amplitude, form and polarity were compared with 
(a) the corresponding phenomena of concurrently-recorded electroencephalograms 
obtained from standard scalp leads and (b) electromyograms of the tremor-affected 
limbs. All data derived from the experimental group (here reported upon) were 
evaluated in view of data and interpretations derived from eleven control subjects 
(elsewhere reported upon). Twenty-one experiments were performed upon the 
experimental group and eleven upon the controls. 

(2) The frequency of waves derived by the bipolar technique from the several 
structures of the corpus striatum and neighbourhood varied from individual to 
individual and from time to time within each individual. The rate of electrograms 
recorded (by the bipolar method) exceeded that of electrograms derived from the 
scalp leads (by both the bipolar and monopolar methods) by one to several cvcles 
per second. Similar observations were made among the control subjects. 

Short-lived bursts of moderately fast frequency (13-20 per second), having a 
duration of 0°5-1'0 seconds and a low average voltage interrupted at irregular 
intervals the slower frequency, higher amplitude waves generally predominating 
in recordings from leads placed*in the corpus striatum. Such were observed in 
the electrostriatograms of all subjects in both the control and experimental groups. 

(3) The amplitude of electrostriatograms obtained by the bipolar technique 
varied from individual to individual and from time to time within each individual, 
approximating 14-25 p.v. This was of smaller magnitude than that of electro- 
encephalograms concomitantly recorded by mono- and bipolar techniques from the 
standard scalp leads, the ratio being as I : 2 to 1: 3. 

Evidence at hand suggests that the difference in amplitude between electro- 
striatograms and electroencephalograms depends upon the smaller quantity of 
tissue between pick-up electrodes in the former (as compared with the latter), 
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rather than upon the electrophysiologic properties of the cerebral tissues them- 
selves. The findings relevant to amplitude were similar for both the control and 
experimental groups. 

(4) Whether electrograms were derived from scalp-ear or striatum-ear leads that 
is, by the monopolar technique), the frequency and amplitude of the waves were 
very similar. This similitude probably arises from the proximity of active cortical 
tissue of the temporal lobe to the electrode attached to the ear. The non-corrte- 
spondence which genuinely exists between the electrograms from the two mentioned 
sources was demonstrable in terms of their disparate temporal relationships and 
variations in wave form. The phenomena were obtained in the controls as well 
as in the experimental group. 

(5) Electrograms derived from the several deep-lying structures explored (for 
example, caudate nucleus, putamen, globus pallidus, subcallosal bundle, etc). 
exhibited no features by which one structure might be distinguished from its 
fellows. This observation held among both the experimental and control subjects. 

(6) Analysis of the phenomena of wave polarity and reversal of electrical sign 
of the electrostriatograms, strongly suggested that a relatively constant, circum- 
scribed source(s) of electrical discharge obtains within the head of the corpus 
striatum and/or the putamen. Such a region was almost continuously possessed 
of an electrical sign opposite to that of the surrounding zones. 

Similar findings obtained among the control subjects. 

(7) The bipolar electroencephalograms derived from the corpus striatum of 
four among the ten cases of Parkinsonism exhibited no features by which they 
could be distinguished from the comparable electroencephalograms of control 
subjects. Of the six remaining cases, however, five exhibited ‘‘ fast ” runs (rate, 
17-23 per cecond; duration 2-6 seconds; amplitude comparable to that of the 
prevailing waves of the record). Such runs frequently interrupted the slower- 
frequency phenomena generally characteristic of the subject’s record. The sixth 
case, on the other hand, exhibited a singularly slow rate of dominant waves (5} per 
second). The source of the latter appeared to be a well circumscribed region in 
the dorsal half of the caudate nucleus. The phenomena observed in these six 
cases had no counterpart among the control subjects. It was not possible to 
identify a consistent relationship between (a) the type of electrostriatogram derived 
from a given subject and (b) the kind and degree of clinical features of Parkin- 
sonism exhibited by him. 

(8) No relation was apparent between (a) the electrical activity of the corpus 
striatum and neighbouring structures.and (b) the presence or absence of electro- 
myographic activity and clinically observable alternating tremors. Moreover, 
when electromyograms corresponding to tremor activity were recorded, their 
frequencies (4-5 per second) did not correspond to those of the concomitantly 
recorded electrostriatograms and electroencephalograms. 

(9) The electroencephalograms obtained from the one case of hemiballismus in 
the experimental group did not differ greatly from those of eleven control subjects. 

(10) The findings lend support to the hypothesis that, from the patho-physiologic 
point of view Parkinsonism may differ from case to case in regard to the neural 
loops usurped. A multiordinal concept of the neural mechanisms involved in the 
production of tremors and rigidity is suggested, in contradistinction to a unit-factor 
process (for example, ‘‘ disease ” of the substantia nigra) such as has traditionally 
been sought in histopathologic terms. (Authors’ abstr.) 
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VOL. VIII. e APRIL, 1949. 
Adolf Mever—Neuropathologist. Schnaper, N. : ; ; , R5 
The Pathology of Herpes Simplex Encephalitis in Man. Haymaker, W. . 132 
The Effect of Certain Quinolin Compounds upon the Nervous System of 
Monkeys. Richter, R. ; > 155 
Spontaneous N: entricular hinorchoes and Gtorrhoea. Walker, A. E 17i 


Pathology and Pathogenesis of Infectious Polyneuritis Guillain-Barré Syn- 
drome. Scheinker, 1. M. : . 84 

Experimental Hy drocephalus and Obliteration of the V entricles. Bakay, L. 194 

Cerebral Endarteritis Obliterans in an Infant. Altschul, R. - 201 
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Lipoidosis of the Brain, Combined with Glycogenosis of the Liver. Josephy,H. 214 
Cerebral Schistosomiasis. Bassett, R. C., and Lowenberg, K . 220 
Prevention of Experimental Allergic Encephalitis i in Guinea-pigs. Ferraro, A., 
and Cazzullo, C. L. . 226 
Astroblastoma and Perithelial Sarcoma i in a Case of Neoplastic Disease of the 
Brain. French, J. D. 232 
Developmental Anomaly with Reduction of Lateral Horns of the Spinal Cord, 
etc. Alvord, E. S., etal. . . š i . : r 240 
J. NEUROPHYSIOL. 
VOL. XII. MAY, 1949. 
*Synchronization of Spontaneous Electrical Activity of Cerebrum by Bar- 
biturate Narcosis. Swank, R. L. ; 16I 
Response of Mammalian Vestibular Neurons to Horizontal Rotation and 
Caloric Stimulation. Gernandt, B. ; 173 
*Characteristics of Electrical Activity of Human Corpus Striatum and N eigh- 
boring Structures. Hayne, R., etal. . : , 185 
*An Electromyographic Study of Spasticity. Lindsley, D. B., et al. . 197 
*Role of Brain Stem Facilitatory Systems in Maintenance of Spasticity. 
Schreiner, L. H., et.al. . 207 
* Effects of Changes i in Ionic Environment on Action Potential ofa Sympathetic 
Ganglion. Saunders, J. W., and Sinclair, J. D. . i è ‘ . “217 


Synchronization of Spontaneous Electrical Activity of Cerebrum by Barbiturate 
Narcosts. 


The spontaneous bursts of brain waves which alternate with periods of apparent 
complete suppression of cerebral electrical activity (‘‘ blackouts ’’) during deep 
sodium amytal narcosis can originate in either cerebral cortex or either thalamus 
and be propagated by neuronal pathways throughout both cerebral hemispheres 
within a few milliseconds. The propagation interhemispherally is by way of the 
corpus ‘callosum and intrahemispherally by way of the internal capsule and lateral 
part of the thalamus. (Author's abstr.) 


Response of Mammalian Vestibular Neurons to Hortzontal Rotation and Caloric 
Stimulation. 


Single functional units have been isolated in the vestibular nerve of the cat and 
those belonging to the horizontal semicircular canal selected. These units show 
three types of response to rotation. 

Type I.—The discharge is accelerated by rotating to the side of recording and 
inhibited by rotation in the opposite direction. Of 100 units studied 83 gave this 
type of response. 

Type II.—An excitatory response to rotation in both directions was noted in 
12 per cent. of the units. 

Type III.—An inhibitory response to rotation in both directions was noted in 
the remaining cases. 

The thresholds were determined for Types I and II and found to vary over as 
large a range of acceleration as from 5° to 30° per sec. : 

The response to caloric stimulation was systematically investigated. For the 
majority of units it followed the rule to be expected from indirect stimulation by 
movement of the endolymph according to the theory of Bárány. In addition, a 
direct effect on some peripheral nervous structure was noted, consisting in inhibition 
by cold and excitation by heat (at the moderate temperatures used). Only a limited 
number of units were susceptible to this direct effect, which was of very long 
duration. The indirect effects were transitory. (Author’s abstr.) 


Characteristics of Electrical Activity of Human Corpus Striatum and Neighbouring 
Structures. 


1. Mono- and bipolar electrostriatograms were obtained from 11 “ normal” 
human subjects having no clinical evidence of ‘‘ organic ” disease of the brain. 
The frequency, amplitude, form and polarity characteristics of the waves thus 
obtained were analyzed and compared with concomitantly recorded electroen- 
cephalograms derived from " standard ” scalp leads. 


1022 BIBLIOGRAPHY AND EPITOME. [Oct., 


2. The frequency of waves derived by the bipolar technique from the several 
structures of the corpus striatum and its immediate neighbourhood varied from 
individual to individual and from time to time within each individual. The 
mode was 11-14/seconds, with central tendencies as low as 6—-7/seconds and as high 
as 17-19/seconds. In general, the frequency of the electrostriatograms exceeded 
that of the concomitantly recorded scalp leads by one to several cycles per second. 
Short-lived bursts of waves having a frequency of 12—19/seconds, a low-to-average 
amplitude, and a duration of between 0'3 and 1'5 seconds interposed themselves at 
irregular intervals among the more prevalent waves of slower frequency derived 
from the subcortical leads. . 

3. The amplitude of waves derived by the bipolar technique from the corpus 
striatum and its neighbourhood varied from individual to individual and from time 
to time within each individual. The overall central tendency lay between ro and 
35uv. This was of smaller magnitude (by one-half to one-third) than that of 
concomitantly recorded waves derived from scalp leads by the use of mono- and 
bipolar techniques. Inasmuch as there was some indication that the amplitude 
of the electrostriatograms varies directly with the quantity of tissue between pick- 
up electrodes, it is probable that the findings here noted are the result of the record- 
ing methods employed rather than the electrophysiological dynamics of the struc- 
tures under study. 

4. The separate structures of the corpus striatum and its neighbourhood (e.g. 
the putamen, head of caudate nucleus, globus pallidus, subcallosal bundle, anterior 
limb of internal capsule, etc.) exhibited no characteristics of frequency, amplitude 
or wave-form which might be regarded as distinctive for a particular structure. 
On the contrary, the waves obtained from the several structures of the corpus 
striatum and its neighbourhood were characterized by essentially similar frequency 
and amplitude. 

5. Analysis of wave polarity and ‘‘ reversal of electrical sign ’’ of the electro- 
striatograms strongly suggested that a relatively constant and circumscribed 
‘* source ” (or sources) of electrical discharge obtains within the head of the caudate 
nucleus and/or the putamen. Such a region was almost continuously characterized 
by an electric sign opposite that of surrounding zones. In all likelihood, the 
finding of similar frequencies and amplitudes in the waves derived from the various 
anatomical structures in the corpus striatum and its neighbourhood is a result of 
the influenced exerted by a ‘‘ source ” of this character. 

6. The execution of ‘‘ voluntary ” movements of the ipsilateral and contra- 
lateral extremities and delivery of nociceptive excitation (pin-prick) to the skin 
of the limbs failed to impose perceptible alterations upon the prevailing electrical 
activity of the several subcortical structures studied. (Author's abstr.) 


An Electromyographic Study of Spasticity. 

Electromyographic study of spasticity following injury to suppressor svstems 
of the cat's brain indicated that its most characteristic feature was an exaggera- 
tion of stretch reflexes, chiefly in antigravity muscles. Threshold was low, response 
was excessive and its prolongation after stretch was frequent. In addition, tendon 
reflexes were augmented and repetitive, and commonly induced clonus. 

With lesions of single suppressor areas, symptoms were intially pronounced, 
but diminished with time. After spasticity following lesions of the cerebral or 
cerebellar cortex had subsided, injury to deep nuclei caused its reappearance. 
Spasticity was most pronounced and permanent after combined lesions of both 
cerebral and cerebellar suppressor systems. è (Authors’ abstr.) 


Role of Brain Stem Facilitatory Systems in Maintenance of Spasticity. 


The role of central facilitatory systems in the maintenance of the spastic state 
was studied by observing the effect of injury to these systems in the brain stem 
of cats with pre-existing spasticity, appraised by electromyographic recording. 

Lesions of the basal ganglia or upper brain stem did not significantly diminish 
the spastic state, but frequently led to its increase. The stretch hyperrefiexia of 
spasticity was considerably reduced by transection of the ponto-bulbar tegmentum 
and was abolished by additional destruction of the vestibular nuclei. 

_ It is concluded that spasticity is maintained by facilitatory influx to the cord, 
conducted by reticulo-spinal and vestibulo-spinal tracts, coursing chiefly in the 
ventral half of the lateral and in the ventral funiculi. (Authors’ abstr.) 


- metteg, 
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Effects of Changesin Ionic Environment on Action Potential of a Sympathetic Ganglion. 


Experiments have been carried out on the isolated frog superior cervical ganglion 
to investigate the effects of decreased pH and increased K+t concentration in the 
external medium on both the spike and afterpotential complex. Preganglionic 
stimulation was employed and the potentials were recorded from the ganglion 
monophasically. The potentials were similar to those recorded from mammalian 
ganglia, i.e. a spike S, followed by a P, wave, and P, wave (first and second com- 
ponents of the positive afterpotential.) An N wave (negative afterpotential) was 
also occasionally present. 

It is shown that: (i) Lowering the external pH brings about a decrease of P, 
and increase of P, relative to spike voltage. The P, wave is also prolonged. (ii) 
Raising the pH from 7:2 to 7:8 produces complete blockage of transmission through 
the ganglion, an effect which is counteracted by raising the Ca++ concentration of 
the Ringer solution. (iii) Lowering the external potassium concentration produces 
effects similar to those produced by lowering pH, 1.e. P, voltage is decreased and 
P, increased relative to spike height. Spike height also progressively diminishes, 
and the P, wave is prolonged. 

Assuming that the interior of a ganglion cell is in Donnan equilibrium with 

‘the exterior, much as with a muscle fibre (2), it is shown that a fall in internal pH 
will be the only significant internal change produced in common by a fall either in 
external pH or in external K.+ (Authors’ Abstr.) 


J. NEUROSURG. 


VOL. VI. MAY, 1949. 
Intrathecal Alcohol in the Treatment of Spastic Paraplegia, ae I. ma 

and Hoen, T. I. 187 
Extradural Cerebellar Hemorrhage. ` Anderson, F. M. : IQI 
Unilateral Hydrocephalus Resulting from Occlusion of Foramen of Monro. 

Alexander, E., jun., and Botterell, E. H. 197 
Further Studies on the Treatment of Experimental Hydrocephalus. In- 

graham, F. D., etal.. 207 
Intracranial Aneurysms. I. Bassett, R. C. : 216 


The Role of the Complete Angiography in Neurosurgery. Raney, R., et al, 222 
A New Operation for the Treatment of Ge Hydrocephalus. 
Matson, D. D. . ; ; i ; ‘ i ‘ e , 238 


| J. PERSONAL. 
VOL. XVII: | DECEMBER, 1948. 


The Problems of Quantification and GE in Personality: A 

Symposium. Introduction. Zubin, J. I4I 
Relationships Between Rorschach Scores and Clinical Changes in Mental 

Patients. Garrison, M., jun. , ‘ : i ‘ ‘ . 146 
The Levy Movement Cards. Rust, R. M. S e i , 153 
Perceptual Theory and the Rorschach Test. Bruner, J.S. . . ; . 157 
Measurement and the TAT. Wyatt, F. . ; ; } ; . . 169 
Objectification in Rorschach Interpretation. Hamlin, R. M., and Kogan, 

W. S. 177 
An Experimental Analysi sis of the Influence of Color on the Protocol of the 

Rorschach Test. Lazarus, R. S. : 182 
Variation in Stanford-Binet LQ. Resulting from an Artifact of the Test. 
°” Baldwin, A. L. 186 
Age Relationships in 1 the Draw-a-Person Test. Lehner, G.F. Ja and Silver, H. 199 
Personality and the Interpretation of Pictures. Pickford, R. W. ; 210 
The Importance of an Agreed Subjective Criterion in the olen of 

Certain Questionnaires and Projection Tests. Foulds, G. 221 
An Attempt to Measure Strength of Conscience. Friedenberg, È. A and 

` Havighurst, R. J. e x. “232 


What are the Conditions of Self-defensive Forgetting ? Sanford, N., and 
Risser, J. ' . ; : . ° . . . e ag 
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J. SOC. PSYCHOL. 


VOL. XXIX. ; MAY, Tut, 
Two Attitude Components in Younger Boys. Beller, E. K. $ S a 137 
A Study of Friendship Choices in College, etc. Bonney, M. E. . é - 153 
The Developing Personality as a Joint Function of Convergence and Diver- 
gence. London, O. D. e f ; e . 167 
Psychological Types in Married People. Gray, H eas 18o 


The Height and Weight of Soldiers in Association with Scores Earned « on the 
Army General Classification Test. Altus, W. D. . d , 201 

The American Mexican. Altus, W.D. . : : e e e, 2 

The Development of Internationalist Attitudes. I. Queener, L. è ; 

The Development of Internationalist Attitudes. II. Queener, L. . 237 

Factors Influencing the Formation and Change of Political and Religious 


Attitudes. Tisager, H. : 253 
The Origin and Nature of Social Life and the Biological Basis of Co-operation. 

Montagu, N. F.A. . å ; š : è $ e 267 

J. SPEECH HEAR. DIS. 

VOL. XIV. JUNE, 1949. 
A Study of the Relationship Between Speech Threshold and Audiometric 

Results in Perception Deafness. Curry, E.T. . 104 
A Study of the Relationship Between Measured Hearing Loss and Intelligi- 

bility of Selected Words. Siegenthaler, B. M. : III 
Personality Characteristics and Emotional Problems in Stutterers under the 

Age of Five. Glasner, P.J. . 135 
Clinical Use of Fiction and Biography Featuring Stuttering. Duncan, M. H. 1 39 
Prostigmin and the Chronic Stutterer. Schaubel, H. J., and Street, R. F. . 143 
Neurological Factors in the Etiology of Delayed Speech. Peacher, W.G. . 147 
Measurement of Progress in the Correction of E SES Defects. 


Wood, K.S. . ; i ; 171 


MED. J. AUSTR. 


VOL. XXXVI. 1049. 
Infantile Cerebral Palsy. Burton-Bradley, C. . ‘ ` , A , 413 
Encephalitis and Encephalomyelitis. Moss, C.E. . ; : e . 44 
Present Trends in Psychotherapy. Wyatt, W. 417 
Familial Lumbo-sacral Syringomyelia and the Significance of Developmental 
Errors of the Spinal Cord and Column. Jackson, M. . , 433 
Criminal Responsibility in Incipient Psychosis. Prendergast, F. M. G. - 447 
The Treatment of Neurosyphilis. Cox, L. B. . - 449 
Recent Advances in Apparatus Used for ECT and Electronarcosis. Ww ilson, L. 45! 
Medical Sequelae of Brain Injury. Coz, L.B. . ; ; ; ; . 519 
Child Psychiatry. Williams, J.F. . i dé e e . 675 


MENN. MILJO. 


VOL. VII. 1047. 
A Psychologist Examines Society To-day. Raknes, O. . ‘ A . 255 
Analysis of Personality Types. Vinding, T. 204 
The Social Diagnosis of Deficient Children and of Children from Bad Homes. 
Otterström, E. . 274 
Norwegian Literature in Education and 1 Psychology in 1946 and oe 
Sundet, O. e N , 2% 
VOL. LVIII. JULY, 1949. 
The Logic of J. S. Mill. Anschutz, R. P. ; R ; e E 


On the Logic of Complex Particulars. Sellars, W.. : ; : . 306 
On Understanding. Whiteley, C. H. ; i ‘ sg ‘ ; . 339 
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NED. TIJDSCHR. PSYCHOL. 


VOL, III. 1948. 
Balance of the Progress of Students of Netherlands Universities and E 

Schools. Révész, G. . s 161 
Examination of Study Ability ‘of Young Students. Ouwelen, H. W.. . 179 
A Contribution to the Study of Phenomenal Ability. Knops, L. i . 207 
Aspects of Child’s Play. Boon, A. A. : 219 
The Significance of the Feeling of Guilt for Anthropology. ‘Horst, L. van der 249 
Psychopathology as a Contributing Science to Psychology. Wiersma, D. . 260 
Some Observations About Spatial Imaginative Faculty, Insight in Structure, 

etc. Mare, H. de : g , 277 
To Put Graphological Statements to the Test. "Margadant, S. V. ; . 293 
Anthropological Psychology and Science. Leeuwe, J.de . ` : , 316 
Time from the Psychological Aspect. Horst, L. van der . . . - 334 
Personal Answers in the Stanford-Binet Test. Vuyk, R. . 389 
On Transformation of the bes by Trained Workers with a Written Test. 

Steenhuizen, A. ; ; e ; pr . 412. 


NERV. CHILD. 


VOL. VIII. JANUARY, 1949. 
Sleep Disturbances in Children: 
Sleep in Pre-school Children. Desperit, J. L. : : i 8 
Neurotic Sleep Disturbances in Children. Sperling, M. 28 
Emotional Sleep Disturbances in Childhood. Buehler, C., and Greenberg, 
M. 47 
Sleep Disorders in Institutionalized Children and Delinquent Boys. 
Clardy, E. R., and Hill, B. H. ; 50 
Relationship of Epilepsy to Pathology of Sleep. Davidoff, E. e , 54 
Mental Hygiene of Sleep in Children. Klettman, N. . : , 63 


OCCUP. PSYCHOL. 


VOL. XXII. ` 1948. 
Training the Industrial Psychologist. Drever, J. ës , 118 
Measuring Spatial Ability in School Pupils. Smith, I. M. 150 
Intellectual Ability and Occupational Grade. Foulds, G. ER and Raven, J. C. 197 
The Work of the Civil Service Selection Board. Wilson, N. A.B. . . 204 
A Re-analysis of Slater’s Spatial Judgment Research. Adcock, C. . , 213 


OCCUP. THER. AND REHABIL. 
VOL. XXVIII. APRIL, 1949. 


Occupational Therapy for Lobotomy Patients. Hyde, R. W., and Wood, A.C. 109 
Eating Devices for the Quadriplegic Patient. Shear, H. F., and Comarr, A.E. 154 


PROC. ROY. SOC. MED. 


VOL. XLII. MAY, 1949. 
Discussion of the Development of Psychiatry Within the National Health 
Service . 365 


Some Cultural Group Abreactive Techniques and their Relation to Modern 
Treatments. Sargant, W. : , ; . 367 


PSYCHE. 
VOL. I. i 1947. 
Concerning Solitude, Polarization and Dramatic Need. Schottlaender, F. . 84 
Phobia. Schottlaender, F. <. dek 


Toward the Basis of a Practical and Theoretical Depth Psychology. M iller, K. 189 
XCV. 66 
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PSYCHIAT. 
VOL. XII. FEBRUARY, 1949. 


The Theory of Anxiety and the Nature of Psychotherapy. Sullivan, H. S.. 3 
The Management of a Type of Institutional Participation in Mental Illness. 


Stanton, A. H., and Schwartz, M.S. . : : ; : ; l 13 
Anxiety and Guilt in the Modern Community. Line, W. . : : 5 27 
Dynamics in Hypnotic Induction. Christenson, J. A., jun. ; i © 37 
A Study of Mothers of Schizophrenic Patients. Tietze, T. e i , 55 
The Phantasy World of a Chippewa Woman. Barnouw, V. R d , Di 
Dewey's Theory of Human Nature. Wolsbein, B. . e e ; ae * Se 


PSYCHIAT. QUART. 
VOL. XXIII. JANUARY, 1949. 
Lying. Karpman, B. . : e “ie : ; I 
A Review of 27 Prefrontal Lobotomy Patients. ` Snow, H.B. . : . 26 
On the Structure and Dynamics of Supervision in Psychiatric Training. 
Stainbrook, E. . 35 
Differences in the Degree of Suggestibility Between ‘Schizophrenic, Psycho- 
neurotic and Normal Subjects in the Reproduction of Visual Forms. 


Arcieri, L. : : ; ; : e , 4l 
The Trauma of Bearing. Fodor, N. ; S i ; : ‘ - 359 
Armchair Psychiatry. Stevenson, G. H. . ; e ; ; e ge Zei 
Schizophrenia: A Diencephalic Syndrome. Major, S. ; ‘ : , 83 
The Use of Curare in ECT. Young, R. J.. 93 
Psvchotherapy, with Favorable Outcome, in a Chronic Schizophrenia. Keller- 

man, E. A. P. d ; ; i ; : . 96 
The Averted Gaze. Riemer, M. D. ; à : . 108 
Re-analysis of an Alleged Telepathic Dream. Ellis, A. ; . . «16 
A Psychopathological Classification of Schizophrenia. Ausebel, D. P. : 127 


Flectric and Metrazol Shock Treatment Despite Physical Contraindications. 
Kleinschmidt, H. J., etal. . ; s e S 2 ‘ : . 145 


PSYCHOANAL. QUART. 


VOL. XVIII. APRIL, 1949. 
Some Dynamics in Fetishism. Romm, M.E.. : ; i e, 037 
Dreams Following Intercourse. Eisenstein, V. W. . : r e , 154 
The Origin of Clothes. Garma, A. ‘ : : : , : , 173 
The Individual’s Adjustment to Society. Saul, L. J. ; : : . IQI 
Detective Stories and the Primal Scene. Pederson-Krag, G. ; i . 207 
Remarks on the Comic Process and Beauty. Tarachov, S. .- . . 215 
Fear of Mice. Feldman, S. S. ; ; : : : e A . 227 


PSYCHOL. BULL. 


VOL. XLVI. | MAY, 1949. 
Problems of Psychometric Scatter Analysis. Jastak, J. . : e, ERE 
Numerical Transformation in the Analysis of Experimental Data. Mueller, 
C.G. ; ; g . 198 
Historical Beginnings of Child Psy chology. Dennis, W. ; = ; , 224 


PSYCHOL. REV. 


VOL. LVI. . MAY, 1949. 
The Appraisal of Child Personality. Goodenough, F.L. . ; e . 123 
The Similarity Paradox in Human Learning. Osgood, C. E. . e e 4923 
There is More than One Kind of Learning. Tolman, E. C. ‘ ‘ . Ig 
The Gestalt Theory of Expression. Arnheim, R. . e ; : , 150 


“ Superstitious ” Behaviour in Animals. Kellogg, W.N. . ; : ba PE 
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JULY. 
An Interpretation of Pseudo-conditioning. May, M.A. . : ; . AZ 
Emotion as Disorganised Response. Young, P.T. . e ; . 84 
The Psychology of Invention in a Very Simple Case. Thorndilke, E. L. . 192 


Value, Need, and Other Factors in Perception. Carter, L. F., and Schooler, K. 200 
A Theory Relating Momentary Effective Reaction Potential to Response 
Latency. Burke, C. J. . e : ; ; : : : . 208 
Color Vision and Factor Analysis. Cohen, J.. . ; : e , 224 
Homeostasis and Servo-Mechanisms for What ? Weber, C.O. . š © 234 


PSYCHOMET. ; 

VOL. XIII. 1948. 
Regression Weights as a Function of Test Length. Horst, P. . 125 
A Simplified Method for EE Multiple R ERROTA Coefficients. 

Gengerelli, J. A. e , 135 
War- moods. Richardson, L.: F. : ; e T47 
The MacQuarrie Test for Mechanical Ability. Chapman, R. L. ZEN Ge 
An Algebraic Solution for the Communalities. Rosner, B. ; ` . IBI 
War-moods. Richardson, L. F. ; s ‘ : . 197 
The Role of Correlation in Analysis ‘of Variance. Coombs, C. H. ; . 233 
A Note on the Computation of a Table of Intercorrelations. Tucker, L. R. . 245 
Factor Analysis. I. Saunders, D. R. ; : e .. 251 
Nomogram for the Tetrachoric Correlation Coefficient. Hamilton, M. . 259 
The Validity of a Persistence Test. French, J.W. . 271 
A Worksheet for Tetrachoric r and Standard Error of Tetrachoric r ‘Using 

Haves*Diagrams and Tables. Goheen, H. W., and Karruck, S. e , 279 


PSYCHOSOM. MED. 


VOL. XI. i - MARCH-APRIL, 1949. 
*Psychologic Tension and Serum Iodine Levels in Psychiatric Patients without 
Evidence of Thyroid Disease. Brody, E. B. 70 
*A Study of ee ee Function in Normal and Psychotic Men. 
Pincus, G., et al. é - 74 
*Sex-hormone Relationships in Schizophrenic “Men. Hoskins, R. G., and 
Pincus, G, e e 102 
Dream Analy sis in Psychosomatic Research. French, T. M., and Shapiro, 
L. B. IIO 
Relation Between Certain Finger Volume Changes, EEG Manifested Brain 
Activity and Psychopathologic Reactions. Lhamon, W.T. . i , II3 


Psychologic Tension and Serum Iodine Levels in Psychiatric Patients without Evidence 
of Thyroid Disease. 


When a heterogeneous population of psychiatric patients without clinical 
thyroid disease was divided on the criterion of serum precipitable iodine concen- 
tration, a simultaneous qualitative segregation of the population in respect to 
higher and lower levels of psychologic tension was dicovered. There were statis- 
tically significant, though very small, mean differences in serum precipitable 
iodine concentration between patients with higher and those with lower levels of 
tension. These findings may reflect gradual increases in thyroid activity (within 
the ‘‘normal ” range) associated with repeated psychologically stressful experiences ; 
and, in turn, the increased neural sensitivity associated with higher thyroid hor- 
mone output may help to.perpetuate high levels of tension. Increased thyroid 
secretion may result from the stimulation of anterior pituitary thyrotropic hormone 
output by a substances discharged during stressful experiences, 

(Author's abstr.) 


A Study of Pituitary-Adrenocortical Function in Normal and Psychotic Men. 


Report is made of measurement of certain blood and urine constituents deter- 
mined before and after four tests designed to evoke endogenous adrenocortical 
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_activity (glucose administration, pursuit-meter operation, target-ball frustration, 
adrenocorticotrophin [ACTH ]administration) and one test involving the adminis- 
tration of active corticosteroids (ACE). Thirty-six normal men and 34 psychotic 
men underwent one or more of these tests. Of these procedures the target-ball 
frustration. test proved to be least effective in eliciting blood and urine changes 
indicative of adrenocortical activity. Data significantly indicative of adrenal 
cortex activation were obtained for the normal men in the glucose tolerance, 
pursuit-meter and ACTH tests, whereas significant evidence of responsivity in the 
patient’s data occurred only in the lymphocyte response to glucose administration. 
The behaviour of the indices of adrenocortical function following ACE was similar 
in the two.groups and they could not be significantly differentiated. It is deduced 
that the responsivity to ACE is similar in the two groups, but that activation of 
endogenous adrenocortical secretion generally fails in the psychotic subjects. 
Evidence is thus provided of a species of hypoadrenalism in the psychotic subjects. 
The significance of this ‘‘ hypoadrenalism ” is discussed. (Authors’ abstr.) 


Sex-hormone Relationships in Schizophrenic Men. 


Groups of 23 normal men, 11 normal women, and 29 schizophrenic men were 
compared as to the urinary output of androgen, of estrogen and of 17-ketosteroids. 
The ratios of these substances to each other were calculated for each of the three 
groups. There was considerable overlapping in the various categories, but the 
women were found to have excreted more estrogen and less androgen and 17- 
ketosteroids than did the men, the difference in the means being statistically valid. 

The androgen : estrogen ratio in the men surpassed that in the women in pro- 
portion of 16: 3 to 2:3. The proportion of active androgen in the total keto- 
steroid output was also higher in the normal men than in the women. 

In the case of the patients (men) the total estrogen output was lower than that 
of the women in proportion of 15:8 to 26:8, whereas it was slightly but significantly 
higher (15-8 to 12:6) than that of the normal men. . 

The androgen output of the patients surpassed that of the women in proportion 
of about 12 to 7, but fell significantly below that of the normal men by a ratio of 
12 to 18. 

The mean androgen : estrogen ratios in the women were 2°3, in the men 16°3 and 
in the patients the intermediate ratio of oz. 

In all these various hormonal categories, therefore, the schizophrenic men 
showed a definite approach toward the feminine patterns, but remained more 
“ masculine ”?” than the normal women. 

As regards psychologic characteristics, the 5 patients with the lowest androgen-to- 
estrogen ratios were less aggressive than the four with the highest ratios. Such 
homosexuality as was evident was also a matter of more active concern in the latter 


group. (Authors’ abstr.) 
Q. J. ALC. 

VOL. X. JUNE, 1949. 
The Administration of Alcoholism Rehabilitation Programs. Bacon, S. D.. I 
The Act of Surrender in the Therapeutic Process. Tiebout, H. M. . , 48 
Oxygen in the Treatment of Acute Alcoholic Intoxication. Davis, C. N., 

and Robertson, H. F. e i ; : ‘ ‘ 59 
Group Therapy in Alcoholism. McCarthy, R. G. ; e : : 03 
Patterns of State Taxation of Distilled Spirits. Traylor, O. F. . S . 109 
Joseph Turner and the First Inebriate Asylum. Rypins, S. : ; a R7 


Q. J. EXPER. PSYCHOL. 

VOL. I. MAY, 1949. 
Experiments on the Relation of Dissonance and Context. II. Pickford, 
R. W. ; ; , . : i e an ` "ZS . 
The Problem of Size and Distance. Jovnson, R.B. . : š : - 9 
The Disorder of Skill Responsible for Accidents. Davis, D. R. . 


Apparatus for the Continuous Operation of a Film-strip Projector. Car- 
penter, A © e e H e D e D e 


1949. | BIBLIOGRAPHY AND EPITOME. I1029 


RASS. NEUROL. VEGETAT. 


VOL. VII. l 1949. 
The Neuro-humoral Regulation of Haematopoiesis. Agostini, L. : ; I 
Cardiac Infantilism. Matteini, M., and Rosselli del Turco, L. . S d 26 
The Behaviour of the Endocrine System in Alloxan Diabetes. Bassi, M., and 
Capone-Braga, M. . ; j . 59 
The Behaviour of the Liver Parenchyma i in Alloxan Diabetes. Bassi, M., and 
Capone-Braga, M. . . III 
Thiouracil and Anaphylactic Shock. Giusti, G., and Tesi, A. ` e I2I 
The Behaviour of the Apparent Skin Electric Resistance and the Dermographic 
Reactivity of the Zones of Head. Arcangeli, P., and Galletti, R. . 146 


REV. ARGENT. NEUROL. PSIQUIAT. 


VOL. XI. 1946. 
An Experimental Contribution to the Problem of Neurosis. Masserman, TH. 3 
A Case of Ophthalmoplegia in Neurosvphilis. Luque, O. . ‘ i i 24 


REV. NEUROL. 


VOL. LXXX. DECEMBER, 1948. 
Hemihypotonia Cured Rapidly in the Newborn. André-Thomas, M. and _ 
Lautmann . - 735 
An Atypical Encephalomyelitis. Radermecker, Jo <4 à : ; © 742 
VOL. LXXXI. JANUARY, 1949. 


Therapeutic Coagulation of Subcortical Structures in Man. Talairach, J., 
et al. i SC? 
An Anatomical Study of 16 Cases of the Neuro- -anaemic Syndrome. Juhasz, 


M.P. . . S a a ae aa 
FEBRUARY. 
Pain Simulating Electric Discharge, caused by Bending the Head, etc. 
Alajouanine, T., et al. ; 89 
Complex Cerebro- meningeal Gliomatosis with a Large Basilar Extension. 
Bertrand, I., and Carvalho, O. . ; ‘ s : : e , 98 


REV. NEURO-PSIQUIAT, 


VOL. XI. ; 1948. 
Fantasy and Psychosis. Ey, H. e : : : ; i : d I 
A New Treatment for Neuroses. Seguin, C. A. R : ; ; , 93 
Polioencephalitis Haemorrhagica of Wernicke. Trelles, TO. etal. . . I00 
The Syndrome of Morgagni. Henschen, F. . 135 
Experimental Psychosis Produced by an Alkaloid from Opuntia cy’ lindrica. 
Gutierrez-Noriega, C., and Sanchez, G. C. e . 155 
Observations upon the Age of Onset of Epilepsy. Sal ty Rosas, F. ‘ , IJI 
Some Considerations on Alexia. Paredes, V. . : - 203 


REV. PSICOANAL., B. AIRES. 


VOL. IV. 1947. 
Psychodynamic Interpretation of the Thyroid Function. Rascovsky, A. A1? 
Relations of the Object in Masculine and Feminine Paranoia. Marcondes, D. 492 
Psychologic Relation Between Sexuality and Alcoholism. Alvaham, K. . 583 


REV. PSICOL. GEN. APLIC. 
VOL. III. 1948. 


The Sense of Smell. Adrian, E. D. ; e ; e ; ; , 615 
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RIV. PSICOL. 


VOL. XLIV. OCTOBER-DECEMBER, 1948. 
The Psychology of Twins. Gedda, L. i : : e : , . 169 
The Existential Anthropology of Binswanger. Cargnello, D. ; ; . 178 
Psychological Studies of Crowds. Miele, F. . ; : ; ; . 200 
VOL. XLV. JANUARY-MARCH, 1949. 
The Psychological Study of Twins. Gedda, L. . ; : ; ; ; 3 
Sociology and Psychoanalysis. Miotto, A. d e l ; : : 9 
Psychological Study of a Crowd. Miele, F. : : À V ; ; 17 
The Oscillation of Attention. Palazzo, A. e ; e . 23 
RORS. RES. EXCH. 
VOL. XII. 1948. 
A Case of Manic Excitement. Machover, K., and Wexler, R. M. : . 179 
A Case of Obesity. Zucker, L. $ 202 
The Value of Projective Techniques i in the Psychological Examination of 
Children. Colm, H. . . 216 
Interpretation of Personality with the Szondi Test. Calabresi, R. ÀA.. . 238 
VOL. XIII. 1949. 
Symposium on a ‘‘ Basic Rorschach Score ” dÉ : : : 6 
Analysis of Group Rorschachs of Biologists. Roe, A. e e 25 
Further Studies of ‘‘ Suicidal ’’ Configurations in Rorschach Records. "Hertz, 
M. R. ; ; : 8 e ; ; : e k , 44 
SCHWEIZ. ARCH. NEUR. PSYCHIAT. 
VOL. LXI. 1948. 
Anonymous Letter Writing. Binder, H. : e ; : A . «i 
Hysteria and Midbrain. Brun, R. . . 135 
Experiences Concerning the Effectiveness of Prefrontal Leucotomy i in Chronic 
Schizophrenias. Michel, H. 256 
The Psychological and Psychopathological Consequences of the War and 
Nazism. Minkowski, E. . ; : R . 280 
The War-neurosis of the Jugo-Slavs. Parin, P. . . - 303 
Refugee-care as a Mass-psychology Problem. Pfister, M. 404 
The Psychology of Cumulative Crime in Nazism and F ascism. Strasser, C. 405 
The Psychological Effects of the War on British Children. Odlum, D. . 406 
Value and Valence of the Leader. Odier, C. . i : n . 408 
The Problem of the croup in Psychotherapy. Fierz, H. E 410 
SCHWEIZ. Z. PSYCHOL. ANWEND. 
1948. 
Teaching of the Whole. Krueger, F. ; g rs a i e r No. 15 
Anxiety Neurosis. Bitter, W. ; ; s e e No. 16 
STUD. PSYCHOL. PSYCHIAT., CATHOL. UNIV. AM. 
VOL. VII. 1948. 
A Study of Judgment. Frawley, P. J. . e . : . vib 


1. Biochemistry, Physiology, Pathology, &c. 


Cholinesterases, Cholinergic Symptoms and Sensitivity to A cetylcholine. Hevmans, C., 
Verbeke, R., and Votava, Z. [Arch. intern. pharmacodynamie, 77, 486-94 
(1948).] 

Hexa- or tetraethylpyrophosphate and the dimethylcarbamate of (2-hvdroxy- 
5-phenylbenzyl) trimethylammonium bromide preferentially inhibit the pseudo- 
cholinesterase in dogs and have little effect on the true esterase. Therefore no 
svmptoms of cholinergic overactivity are seen, but the animal becomes hvper- 
sensitive to acetylcholine. M. L. C. BERNHEIM (Chem. Abstr.). 
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Two Fractions of Specific Cholinesterase Present in Homogenized Norma! Mouse 
Brain. Little, J. Maxwell. [Am. J. Physiol., 153, 436-43 (1948).] 

The specific cholinesterase activity can be separated from homogenized mouse 
brain by centrifugation into two fractions. One fraction is precipitated maximally 
from a distilled water homogenate when the concentration of NaCl is adjusted to 
0-075 M. Increasing the pH of a NaCl homogenate up to pH 7:°5-8:0 causes a 
further precipitation of this fraction. The activities of the two fractions have the 
same pH optima; and there is no difference in the relative activities of the two 
fractions towards acetyl-6-methylcholine, propionvlicholine, butyrylcholine, benzo- 
choline and ethyl butyrate. Upon heating at 54° the precipitated fraction is con- 
siderably more heat-labile than the supernatant fraction. It appears that the 
heat inactivation of the precipitated fraction is a second-order reaction. 

E. D. WALTER (Chem. Abstr,). 


Occurrence and Nature of the Cholinesterase of Snake Venoms. Zeller, E. A. Er 
pertentia, 3, 375-6 (1947) (in German) ; cf. C. A., 42, 78011.) 

An enzyme hydrolyzing acetylcholine, and behavi fag like the e- cholinesterase 
(erythrocyte cholinesterase) of mammalian tissues, was found in the dried venoms 
of 19 species of Colubridae, but not in the venoms of Viperidae (more than 2o species). 

MARION HORN PESKIN (Chem. Abstr.). 


The Cholinesterase Content of the Blood and Cerebrospinal Fluid of Healthy Children. 
Verrottt, Irene. [Med. sper., Arch. ital., 12, 137-44 (1943).] 

- Cholinesterase was determined by the method of Abdon and Uvnas (C. A., 31, 
54005) in the blood and cerebrospinal fluid of 3 prematurely born babies, 7 infants 
2 vears old or less, and 16 children of 3 to 12 vears. The values were: In pre- 
mature babies 80-85 and 15-16 mgm. per cent. of AcOH liberated in blood and in 
cerebrospinal fluid respectively, in the infants 47-64 and 12-15 mgm. per cent., 
and in older children 40-59 and 12-15 mgm. percent. The ratio of cholinesterase 
of the blood to that of the cerebrospinal fluid was approximately 4:1 for infants, 
compared to the ratio 3: 1 that has been reported for adults. 

F. Fromm (Chem. Abstr.). 


Determination of Cholinesterase Activity of the Nervous System (Concerning a Modifi- 
cation by V. Longo, H Colaciunt and F. Sorrentino to the Method of Stedman 
and Stedman and of Pighini). Pighini, Giacomo. (Med. sper.-Arch. Ital., 

8, No. 7, 353-62 (1941); cf. C. A., 34, 3292°; 38, 2356’.] 
Pighiniconcludes that the statement of Longo, Colaciuri and Sorrentino that the 
aqueous solution or the NaCl solution of acetylcholine or its bromide hydrolyzes 
spontaneously is incorrect. Since these solutions remain stable for many hours 
they are stable enough to use during the period in which cholinesterase is determined. 
Cholinesterase showed highest activity near pH 7. Pighini stated that acid media 
inhibited cholinesterase activity, and that neutralization of the solution in which 
cholinesterase is determined only after 14 hours from the beginning of the experi- 
ment resulted in a decrease of cholinesterase activity, and therefore inaccurate 
results. Pighini’s own method is sufficiently accurate for the comparison of the 

cholinesterase of one part of the nervous system with another. 
NELLIE M. Payne (Chem. Abstr.). 


Inhibition of Cholinesterase by Adrenaline. Benson, Wilbur M. (Proc. Soc. Exptl. 
Biol. Med., 68, 598-601 (1948).] 

Lyophilized preparations of specific and non-specific cholinesterase were frac- 
tioned from swine caudate nucleus and parotid gland respectively. Adrenaline 
inhibited the ability of both enzymes te hydrolyze acetylcholine. The known 
potentiation of acetylcholine activity by adrenaline in vivo can be at least partially 
due to this inhibitory action on cholinesterase. L. E. Gitson (Chem. Abstr.). 


Inhibition of the Cholinesterase of Rat Brain by Methadon. Eadie, George S., Bern- 
heim, Frederick, and Fitzgerald, Dorothea B. ‘J. Pharmacol. Exptl. Therap., 

94, 19-21 (1948).] 
Rat brain homogenate was washed free of blood esterase and suspended in 
phosphate buffer of pH 7'45. Methadon in ooos M or higher concentrations 
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inhibited the cholinesterase. The inhibition was shown to be competitive, and the 
probable value of the inhibitor-enzyme dissociation constant is calculated to be 
0-0004. L. E. Gitson (Chem. Abstr.). 


Action of Acetylcholine and Ganglionic Poisons on the Spinal Cord of the Frog. 
Grebenkina, M. A. [Fiziol. Zhur. U.S.S.R. (J. Physiol.), 34, 393-6 (1948)., 


In experiments with Rana temporaris (both sexes) it was shown that the “‘ pray- 
ing pose” is induced not only by nicotine, but also by a number of substances 
belonging to the group of ganglionic poisons—anabasine, carbocholine and acetyl- 
choline. While nicotine is effective at or mgm. dosage, anabasine requires 0-25 
mgm., acetylcholine requires 5 mgm., while carbocholine is applied directly to the 
bared spinal cord in the form of 0-8 per cent. solution, since direct injection leads to 
curare-type paralysis. The typical pose is caused by the action of these substances 
on the cells of the spinal cord, as shown by experiments in which the brain was 
partially or totally removed without affecting the above described observations. 

G. M. KosovaporF (Chem. Abstr.). 


The Influence of Thiamine and its Phosphorylated Derivatives on the Sensitivity of 
Muscle to Acetylcholine. Babskii, E. B., and Minaev, P. E [Fiziol. Zhur. 
S.S.S.R. (J. Physiol.), 34, 389-92 (1948) ; cf. C. A., 41, 6961e ; 42, 6652. 


The frog abdominal muscle was used as the test specimen, which was immersed 
in the reagent solutions after the establishment of the reference level of response 
to an eserinized acetylcholine solution (1 x 10-*-1 x 10-7). Thramineati x ro- 
I x 107-7 concentration increases and in 1 x 107-1 x 1073 concentration decreases 
the sensitivity of the frog muscle to acetylcholine. At 1 x 10-%1 x 10-5 it 
occasionally causes an increase in sensitivity or a decrease. Thiamine monophos- 
phate causes the same effects qualititatively as thiamine, but the changes are less 
pronounced. Thiamine diphosphate at I x I0-7-I x Io? concentration increases 
the muscle sensitivity to acetylcholine. The action of thiamine and its derivatives 
cannot be due to a paralyzing effect of these substances on the activity of cholin- 
esterase. Changes of sensitivity occur in eserinized muscle whose cholinesterase 
has been previously inactivated. G. M. KosovaporF (Chem. Abstr.). 


Acetylcholine Synthesis in Different Regions of the Centra! Nervous System. Feld- 
berg, W., and Vogt, Marthe. (J. Physiol. (London), 107, 372-81 (1948) ; cf. 
C. A, 41, 65978.] 


Areas of acetylcholine synthesis parallel acetycholine-containing tissue. The 
ability to synthesize acetylcholine is considered a measure of the cholinergic fibers 
in a bundle. The results indicate that some at least of the motor and sensory 
pathways consist of chains of neurons which are alternately cholinergic and non- 
cholinergic. H. L. Witiiams (Chem. Abstr.). 


Action of Substances which Antagonize Acetylcholine on the Body Temperature of 
Mice, Before and After Adrenalectomy. Dutta, N. K. ([Brit. J. Pharmacvi., 
3, 246—50 (1948).] 
Pethidine-HCl, 30 mgm. per kgm., atropine sulfate, 30 mgm. per kgm., benadryl, 
20 mgm. per kgm., and quinidine-HCl, 30 mgm. per kgm., all produce a fall in the 
body temperature of castrate male mice, and this effect is greater after adrenalec- 
tomy. The effect is similar to that found by Peczenik (C. A., 41, 4577/) after pro- 
caine. Dutta ascribes the effect to lessened heat production in muscles from 
anti-acetylcholine action of these substances. JacosB Sacks (Chem. Abstr.). 


Action of Acetylcholine on the Refractory Period and Electrical Excitability of the 
Ventricle of the Turtle and the Frog. Mandoki, Juan J. [Arch. inst. cardwol. 
Méx., 18, 425-36 (1948).] 

The action of acetvicholine in concentrations of to? to ro? diminished the 
absolute refractory period and the electric excitability of the isolated ventricle of 
Rana pipiens, R. moctezumae and Kinosternon hirtipes. 

F. Fromm (Chem. Abstr.). 
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Sensitization of the Isolated Ventricle of Helix pomatia to Acetylcholine by Some 
Local Anaesthetics. Dastugue, G., and Dupuis, P. (Compt. rend. soc. biol., 
142, 598—600 (1948).] 


Compared to the sensitizing action of cocaine-HCl, 1: 5,000, taken as unity, 
the relative potencies were, butelline 40, procaine 8, dunacaine 4, tetracaine 4, 
delcaine 2, eucaine 2, percaine 2, and stovaine os, There is no correlation between 
this activity and the relative local anesthetic potency. 


Sensitization of Denervated ‘Leech Muscle to Acetylcholine by Some Local Anesthetics. 
[Ibid., 601-3.] 

Procaine, cocaine, tetracaine, duncaine, stovaine, delcaine and butelline had a 
sensitizing action, decreasing in the order given, eucaine had no influence, and per- 
caine had a weak desensitizing action. Eserine 1 : 500,000 diminished all these 
effects. L. E. Gitson (Chem. Abstr.). 


Intellectual Impairment Associated with Brain-injured Patients as Revealed in the 
Shaw Test of Abstract Thought. Howson, J. D. (Canad. J. Psychol., 2, 125 
(1948).] 

The Shaw Test of Abstract Thought consists of four wooden blocks varying in 
colour, height, shape, size and weight. There are other differences also. On the 
top surface of each block is one of four names and on the bottom surface one of 
four letters. .The size of holes and notches in the blocks varies. The S is given 
9 minutes to grade the blocks in as many ways as possible. Sixty brain injured, 
Go neurotic and Go normal males were given the test. Twenty brain-injured 
patients matched for Wechsler I.Q. with zo normals gave a mean number of 
responses of 5-85, while the mean for the normals was 9:8. The neurotics appeared 
to be intermediate between the normals and brain-injured. : 

J. W. Bow es, jun. (Psychol. Abstr.). 


Sodium Chloride Retention in Cerebral ‘‘ Thinness Disease.” Hesse, Erich. (Klin. 
Wochschr., 24/25, 134-5 (1946).] 


NaCl retention’ of central origin was observed in two cases with undamaged 
kidneys without edema or diuresis. With daily NaC] intake of 17 gm., only 1-2 gm. 
was excreted and often only o-1 gm., but elimination of large quantities took place 
at intervals. As" thinness disease ” is of diencephalic origin, the accumulation 
and periodic excretion of NaCl may be connected with the diencephalon in con- 
junction with the liver. B. A. (Chem. Abstr.). 


Bilirubinemia after Cerebral Accidents. Furtado, D., and Chichorro, V. [Arch. 
intern. pharmacodynamie, 78, 229-35 (1949).] 


A rapid elevation of the blood bilirubin level occurs after cerebral hemorrhage 
or subdural hematoma, but not after the occurrence of thrombi or emboli. 
M. L. C. BERNHEIM (Chem. Abstr.). 


The Importance of the Pituitary-diencephalon System for the Water and Carbohydrate 
Balance. Gabel, Oskar. [Klin. Wochschr., 24/25, 289-93 (1947); Chem. 
Zentr., , 1947, (1), 1024.1 

M. G. Moore (Chem. Abstr.). 


Brain Diphosphainositide, a New Phosphatide Having Inositol Ee as 
a Constituent. Folch-Pi, Jordi. [J]. Biol. Chem., 177, 505-19 (1949) ; cf. 
preceding absiract.| 


Crude diphosphoinositide (I) was prepared from brain cephalin as described. 
After dialysis against distilled H,O in the cold for 4 days (I) was a white pow der, 
not emulsified in H,O and insoluble in most organic solvents except wet CHC). 
Yield, 0-5-0-6 gm. per kgm. wet tissue. On analvsis (I) was found to be a mono- 
phosphate of Ca and Mg containing equimolar proportions of inositol (II), meta- 
diphosphate, glycerol and fatty acids. Neutral equivalent after saponification for 
4 hours was about 400. There were 2 atoms of P per molecule fatty acid. All 
the CHCl,-soluble P became H,O-soluble after 1o-minutes’ hydrolysis with 6 N 
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HCl. (II) diphosphate was isolated from (II) phosphatide by the following pro- 
cedure : Crude (II) phosphatide was emulsified in H,O, chilled and precipitated with 
concentrated HCl. The precipitate, thrice washed with 3 N HCl, was then hydro- 
lyzed with boiling 6 N HCl for 25 minutes. After cooling and filtration the hydro- 
lyzate was evaporated under vacuum. The residue, taken up in H,O and cleared 
with charcoal, was then treated with EtOH. On standing overnight in the ve 
box some material separated which was dried, redissolved, and reprecipitated 
with alcohol. The precipitate was treated with Pb-(OAc), and then with H,S. 
After reprecipitation with alcohol a white powder was obtained in approximately 
5 per cent. yield, which was not hygroscopic. Analysis for C, H, P and inositol 
checked with the composition calculated for (II) diphosphate. (II) diphosphate was 
also isolated from (I) by suspending (I) in 0-5 N HCl, dialyzing against distilled 
H,O for 3 days, hydrolyzing with concentrated HCl for 15 minutes, extracting the 
hydrolyzate with CHCl,, and treating the aqueous supernatant solution with Pb 
(OAc),, etc., as in the preparation from crude (II) phosphatide. (II) was isolated 
from (I) by the following procedure: (I) was precipitated from aqueous solution 
with concentrated HCl. The precipitate was re-emulsified and reprecipitated, then 
hydrolyzed with 6 N HCl under reflux for 48 hours. The hydrolyzate was cooled, 
filtered and evaporated under vacuum. The residue was dissolved in HOAc, and 
Ag.O was added. The supernatant solution was first treated with H,S, then 
evaporated and redissolved in EtOH. On standing overnight in the ice box 
crystals of (II) appeared. The structure of (II) metadiphosphate was established 
by its chemical analysis by isolation from it of (II), by titration, and by treatment 
_ with HIO,. For the HIO, reaction 0-2 mM (II) diphosphate was placed in a 25- 
ml. volumetric flask, dissolved in H,O, thymolphthalein indicator added, brought to 
the turning point with o'r N NaOH, then o-8 m. M H1O, was added and the mixture 
made up to volume. One c.c. aliquots were taken at intervals and titrated with 
0:04 N NaOH. To the titrated aliquots were then added 1 c.c. saturated NaHCO, 
solution and 0-5 c.c. 20 per cent. aqueous Kl The iodine liberated was then titrated 
with o-o4 N H,AsO,;. At room temperature the reaction was complete in 24 hours, 
o-4 mM HIO, being used up with the production of 0:18-0:19 m M HCOOH. The 
orthodiphosphate would be expected to require 3 moles HIO, and to produce 2 
moles HCOOH, while the paradiphosphate would require 2 moles H1O, and produce 
no HCOOH. Base-free (I) was prepared by acidification and‘dialysis of (I). It 
was soluble in wet CHCl, and wet Et,O. On titration with NaOH against phenol- 
phthalein, base-free (I) used 1 equivalent NaOH per gm.atom of P, showing that the 
H,;PO, was in the form of a diester with one free acid group. Acid treatment 
partially destroyed (I). Glycerophosphoric acid could not be isolated. The K 
salt of (I) was prepared ‘by treatment of the Ca-Mg (I) with K oxalate. It contained 
I equivalent K per atom of P, was insoluble in organic solvents, but aqueous 
emulsions could be mixed with MeOH or MeOH-CHCI, (1 : 2) without precipitation. 
A variable, small amount of N was present in all (I) preparations. It is held unlikely 
that N is part of the (I) molecule, but possible that (I) is a mixture of two closelv 
related substances, one of which contains an amine. 
ERICH HEFTMANN (Chem. Abstr.). 


Complete Fractionation of Brain Cephalin: Isolation from it of Phosphatidy! Serine, 
Phosphatidylethanolamine and Ee Folch-Pi, Jordi. J. 
Biol. Chem., 177, 497-504 (1949); cf. C. A., 42, 7249a.] 


One gm. Sege, prepared from beef brain, was dissolved in 8 c.c. CHC], and 
11:8 c.c. EtOH added. A turbidity developed on standing. After centnfuyation 
the supernatant solution containing phosphatidylserine (I) and phosphatidvl- 
ethanolamine (II) was decanted and the viscous underlayer, the inositol phos- 
phatide (IlI) fraction, was treated with EtOH. A precipitate formed, which was 
filtered off and dried. The vield of impure (III) was about 5 gm. per kgm. inital 
tissue. At about 4°, 1 gm. (III) was dissolved in 12 c.c. CHCl,, 22 c.c. MeOH 
added, and the mixture shaken for 30 minutes. A precipitate which formed was 
redissolved in CHCl; and reprecipitated with MeOH as long as the supernatant 
solution contained less than 4:5 percent. P. The final precipitate contained impure 
(III, vielding about 1 gm. per kgm. initial tissue. Analysis of the supernatant 
fractions for P, N, inorganic P and amino acid N showed them to contain vanous 
proportions of (I) and (II). (I) was isolated from the fractions by evaporaucn 
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under vacuum, dissolving 17:6 gm. of combined residues in 160 c.c. CHCl,;, and 
addition of 600 cc EtOH. On standing on ice overnight 12°6 gm. (I) separated. 
The supernatant solution was evaporated under vacuum and yielded 5 gm. (II). 
Ethanolamine (IV) was isolated from this material by emulsification in H,O, pre- 
cipitation with concentrated HCl, hydrolysis of the precipitate by boiling 4 N HCl 
under a reflux for 2 hours, evaporation of the hvdrolyzate, and precipitation of 
(IV) with Pb(OAc),. After removal of Pb with H,S the (IV) picrolonate was 
prepared and hydrolyzed to (IV) hydrochloride. L- -serine (V) was isolated from 
the (I) preparation by emulsification in H,O precipitation with o'r N HCI, hydrolysis 
of the precipitate by boiling 6 N HCl under a reflux for 6 hours, and evaporation 
of the hydrolyzate. After decolorizing the residue with charcoal, a p-hydroxyazo- 
benzene-p-sulfonic acid derivative was prepared. This was treated with Pb(OAc), 
and later with H,S, yielding crystal (V). ERICH HEFTMANN (Chem. Abstr.). 


Microchemical Studies on the Nervous System. VII. Cholesterol and Total Proteins 
of Nerve Undergoing Degeneration. May, Raoul M. (Bull. soc. chim. biol., 

30, 562-6 (1948) ; cf. C. A., 42, 5486d.] 
The degenerating sciatic nerve of the rabbit showed a considerable increase in 


protein and water contents and little change in cholesterol. 
L. E. GILson (Chem. Abstr.). 


The Dual Action of Carbamates on the Resting Potential of Frog Nerve. Crescitellt, 
Frederick. [J. Cellular Comp. Physiol., 32, 187-210 (1948); cf. C. A., 42, 
2329/f.] 

Quantitatively, the pharmacological activity of Et, Pr, Bu and Am carbamates 
increases with the length of the C chain. The nature of the action is similar in all 
cases. At concentrations of 0-oo1—o-1 M they produce an increase of 0-2—4:9 mv. 
in the resting potential which follows a course indicating adsorption and retention 
of the drugs at some interphase. The peak potential, which is related within limits 
to the carbamate concentration, remains constant up to go minutes. The positivity 
returns to normal on washing out the drug. Low concentrations also cause an 
easily reversible conduction block in all fibers of the sciatic nerve which is not 
concurrent with the change in positivity. A second effect, which appears at higher 
concentrations, is associated with progressive depolarization, which producés (rte: 
versible conduction block. Ba ions do not antagonize the depolarization without 
affecting the hyperpolarization. The hyperpolarization appears to be related to 
decreased permeabilitv. The depolarization probably is a toxic correlate, and is ` 
associated with the increased permeability known to occur with toxic concentra- 
tions of narcotics. H. L. Mason (Chem. Abstr.). 


Thymol and Cephalin-cholesterol Test in Catatonia. Lagergren, Ake, and Gronwall, 
Anders. (Monatsschr. Psychiat. Neurol., 116, 185-91 (1948) (in English) ; 
ef. C. A., 42, 8941d.] 

The cephalin-cholesterol (I) and thymol (II) flocculation tests and total serum 
protein (III) were determined at frequent intervals during 8 months in 35 catatonic 
patients without organic disease. In 11 the (I) test was positive at least 4 times. 
In only 1 of 459 tests was the (II) test definitely positive, but there was a tendency 
toward increased (II) values in patients who gave positive (I) tests. There was no 
correlation between (III) concentration and the (I) test. 

WARREN M. SperRRyY (Chem. Abstr.). 


Studies on the Functions of the Hypophvseal-diencephalic System and of the Ovaries 
by Means of Radioactive Phosphorus. Borell, U., Westman, A., and Orstrom, 
A. [Gynaecologia, 123, 186-200 (1947); cf. C. A., 42, 82998. ] 

Phosphate turnover as measured with DS does not differ between anestrus 
and estrous female rabbits in the tuber cinereum, adenohvpophvysis, and ovaries. 
Castrated animals show an increased turnover in the adenohypophvysis, but no 
increase in the tuber cinereum. A rapid increase in P% turnoverin the hv pophvseal- 
diencephalic system accompanies coitus. The hvpophvseal diencephalic svstems 


function as a unit, stimulating and regulating ovulation. 
RutuH B. Pitt (Chem. Abstr.). 
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Lipides of Peripheral Nerves. Johnson, A. C., McNabb, A. R., and Rossiter, R. J. 
(Biochem. J.,.43, 578-80 (1948).] 


Analyses of peripheral nerves from rabbit, cat, dog, beaver and man reveal 
that so far as cerebrosides, total cholesterol, and total phospholipide (‘‘ essential 
lipides ’’) are concerned, they resemble the white matter of the brain, but the 
nerves contain more sphingomyelin and less cephalin or cerebrosides. 

| | S. MorGcu is (Chem. Abstr.). 


The Histochemical Detection of Vitamin C in the Ganglion Cells of the White Rat. 
Packhauser, Erich. [Arch. Psychiat. Nervenkrankh., 118, 371-7 (1948).) 


Thirty minutes after parenteral administration of vitamin C (I), a positive 
histochemical Ag test for (I) was obtained in spinal ganglion cells. When trypan 
blue (II) was given before (I), (I) and (II) were found together in the same cells. 

WARREN M. SPERRY (Chem. Abstr.). 


Vitamins Antagonizing the Action of Histamine on the Nerves and in Anaphv!lactic 
Shock. Lecoq, Raoul, Chauchard, Paul, and Mazoue, Henriette. (Compt. 
rend., 227, 1264-6 (1948) ; cf. C. A., 43, 284c.)] 


The histamine-induced increase in chronaxia in the rat is antagonized by vita- 
mins A, D, C and P., or C, (epicatechin and rutin) and nicotinamide. Of the above 
only D, C,and P or C, (which in addition antagonize acetylcholine) can completely 
suppress the chronaximetric effects of anaphylactic shock. Thus, in anaphylactic 
shock vitamin A and nicotinamide antagonize only the histaminic components, and 
allow the effects due to acetylcholine to persist. 

H. P. ScHept (Chem. Abstr.). 


Studies on the Blood-brain Barrier. (1) The Basis of Dosage for Animals of Various 
Weights. Davies, O. L., and Hurst, E. Weston. {Brnit. J. Pharmacol., 3, 
309-14 (1948). ] 

Although, proportionately to the body weight, the brain is relatively very much 
heavier in the young animal, dosage on the basis of brain weight nearly always 
results in the administration of too large amounts of drug. Dosage on the basis 
of body weight with strychnine and sulfanilamide. gave the most nearly uniform 
results in various mice. With picrotoxin, dosage according to the metabolic-rate 
formula gave reasonably uniform results. With cocaine no basis of dosage appeared 
satisfactory for all weights. In the absence of any uniform basis of dosage for 
mice of widely different weights, the recognition of small differences in the per- 
meability of the cerebral blood vessels of young and old animals would be a matter 
of considerable difficulty. H. O. SINGHER (Chem. Abstr.). 


Carbon Dioxide, Cerebellum, Chloramines and Convulsions. Silver, Maurice L. 
[Scrence, 108, 685-6 (1948).] S 


In a dog fed on a diet containing agenized flour for three days a convulsion can 
be provoked by the inhalation of a mixture of 20 per cent. CO, and 80 per cent. O. 
A seizure, whether spontaneous or provoked by CO, inhalation, can be recorded 
by an electroencephalogram from cerebellar leads a few seconds before it is seen in 
the cerebral cortex. E. H. Kapitan (Chem. Abstr.). 


The Effect of pH on the Respiration of Brain Tissue; the pH of Tissue Slices. 
Elliott, K. A. C., and Birmingham, Marion K. TI Biol. Chem., 177, 51-38 
(1949).] 

Contrary to Canzanelli et al. (C. A., 33, 87615), it was found that the true opti- 
mum pH for brain tissue respiration is about 7-7°5. The actual pH within shces 
of brain and other tissues was lower than that of the suspending medium at all 
pH values above 6. ERICH HEFTMANN (Chem. Abstr.). 


The Chemistry of Nervous Control. Chauchard, Paul. (Rev. questions’ sct. (Beig.- 
France), 9, 204-23 (1948).! 


A review of chemical mediators in the transmission of nerve impulses. 
F. H. SNYDER (Chem. Abstr.). 
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Antthistaminics and Circulation of the. Brain. Poupa, Otakar. (Compt. rend. soc. 
biol., 142, 1043-4 (1948).] | 
In rabbits histamine dilates the arteries of the base of the brain and constricts 


those in the cortical region. Benadryl prevents these effects. 
L. E. Gitson (Chem. Abstr.). 


Biochemical Development of the Brain of the Chick Embryo; Nucletc Acids. Bieth, 
R., Mandel, P., and Stoll, R. (Compt. rend. soc. biol., 142, 1020-2 (1948) ; 
cf. C. A., 42, 8290e).] f 
During the roth to the 19th day of the incubation period desoxyribosenucleic 
acid increased in proportion to the increase in cell nuclei of the brain. Ribonucleic 
acid increased faster, but approximately parallel to the increase in brain proteins, 


hence it is probably concerned in the synthesis of these proteins. 
i L. E. Gesong (Chem. Abstr.). 


Contributions of Chronaximetric Studies to Vitamin Investigations. Chauchard, 
Paul. [Rev. sci., 86, 87-104 (1948).] 
A review with 75 references. W. BAUMGARTEN (Chem. Abstr.). 


Relationship Between Chemical Structure and Central Depressant Action of a-sub- 
stituted Ethers of Glycerol. Berger, F. M. UI. Pharmacol. Exptl. Therap., 
93, 470-81 (1948) ; cf. C. A., 42, 1661g, 64617.] 

The paralyzing dose and LD, for adult white mice were determined. Many 
but not all of the compounds produced transient muscular relaxation and paralysis. 
These effects were due to a depressant action on the central nervous system, and 
particularly on the spinal cord. The paralyzing action was strongest when R was 
a benzene nucleus substituted in the o position with a small alkyl or alkoxy group 
or Cl. Compounds with these radicals in the m or p position were less active. The 
presence of hydroxy, amino, amido, ester or hydroxyalkyl group, or multiple sub- 
stitution in the ring with alkyls, halogens, or both, decreased the paralyzing activity. 
When R was an aliphatic radical, straight-chain alkyls contributed more to the 
paralyzing activity than the branched-chain isomers or unsaturated radicals. The 
Am ether was the most potent compound of the aliphatic series. Me substitution 
on the 8 C of the glyceryl chain did not materially alter paralyzing activity, but 
substitution on the « C decreased the activity. Substitution in the hydroxyl groups 
decreased or destroyed paralyzing activity. The thio and sulfone compounds had 
paralyzing activity, but were more toxic than the O ethers. The aryl ethers and 
thio ethers raised the threshold to electric-induced convulsions. There was no 
simple relation between the anticonvulsant and paralyzing activities of the com- 
pounds, and the anticonvulsant activity was not significantly altered by alkyl or 
alkoxy substitution in the nucleus. Many of the compounds studied also had a 
depressant effect on blood pressure, reduced the heart rate, had a vaso-dilating 
action, and exerted a quinidine-like action on the isolated auricle. They did not 
possess central analgesic action, but had an antipyretic action. Numerous com- 
pounds possessed local anesthetic properties, especially the esters of 3-carboxy- 
phenoxy-1,2-propanediol. None of the compounds had a curare-like action. 

L. E. Gitson (Chem. Abstr.). 


Effect of Actd-base Changes on Experimental Convulsive Seizures. Hendley, Charles 
D., Davenport, Horace W., and Toman, James E. P.  [Am. J. Physiol., 153, 
580-5 (1948).] 

Mild metabolic acidosis and severe respiratory acidosis have no effect on the 
electroshock seizure threshold of rats. Severe metabolic acidosis raises the thres- 
hold about 14 per cent., and mild and severe metabolic alkalosis lower the threshold 
about 7 percent. Severe respiratory acidosis has no effect on the threshold con- 
vulsive dose of metrazole or picrotoxin. Severe metabolic acidosis or alkalosis has 
no effect on the maximum seizure pattern of rats, or on the resting electroencephalo- 
gram, the subconvulsive metrazole EEG discharge, and the threshold for evoked 
cortical potentials in rabbits. E. D WALTER (Chem. Abstr.). 
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Absorption of Glucose in the Stomach Under Extirpation of Individual Sections of the 
Vegetative Nervous System. Dushko, D. N., and Faitel’berg, R. O. [Fiziol. 
Zhur. S.S.S.R. (J. Physiol.), 34, 367-74 (1948).] 

Dog experiments, in which the Pavlov pouch method as modified by Dushko 
and Aga (ibid., 15, 245 (1932)) was used, showed that the various sections of the 
vegetative nervous system have different effects on absorption of glucose in the 
stomach. Severance at the neck of the left vagus nerve within two weeks gives a 
definite reaction, shown by a sharp drop of absorption (at times to zero); the right 
nerve counterpart gives but a very slight effect. Severance, at the neck, of the 
left sympathetic nerve also has no significant effect, and the same result is obtained 
in disconnection of the other regions of the vegetative nervous system. Change to 


the Heidenhain pouch failed to change the results. 
G. M. KosoLaporr (Chem. Abstr.). 


Skin Disturbances Caused by Vitamin Deficiencies. Fernández, Antonio A. [Semana 
méd. (Buenos Aires), 11, 491-512 (1948).] 
A general discussion, with the conclusion that in most cases the picture is com- 


plicated by multiple deficiencies and by coexistent pathological conditions. 
A. E. MEYER (Chem. Abstr.). 


Chronaximetric Antagonism of the Vitamins. Lecoq, Raoul, Chauchard, Paul, and 
Mazoué, Henriette. (Compt. rend., 227, 307-9 (1948); cf. C. A., 41, 28004." 


It has been shown that various vitamins can exercise an antagonistic action 
towards one another, particularly with respect to their chronaximetric -effects as 
observed on the extensor and flexor nerves of the toes of young and adult white 
rats. These effects permit the classification of‘the vitamins into two groups 
according to their properties: those that depress the chronaxial nerves and thus 
exert their exciting effect (vitamin A, linoleic acid, choline andadrenochrome),and 
those which augment the chronaxial nerves and whose effect is depressive (vitamins 
of the B group, C, D, E, G or B., H, and Ha, K, inositol, folic acid, epicatechin and 
rutoside). From observations confined to the four principal vitamins (A, B, C 
and D) the following conclusions were drawn: The results show that the vitamins 
can be separated into two groups: (1) Those which neutralize the chronaximetric 
effects of vitamins A and B (vitamins C, D, F, biotin (H,), p-aminobenzoic acid 
(H,) and choline); (2) those which neutralize the effects of vitamins C and D 
(vitamin A, the 5B vitamins alone or together, E. K, adermine or pyridoxine (G 
or B,), folic acid, epicatechin, rutoside (P or C,), and adrenochrome). The classifi- 
cation of the vitamins into these two groups is not due to their isolated action on 
the chronaxia ; e.g. choline, which diminishes chronaxia, neutralizes the effects of 
vitamin A which is in the same sense as the vitamins of group B are in the opposite 
sense. This classification is in general accord with previous observations on the 
eftects of vitamins on acid-base equilibrium ; vitamins A and the B complex are 
alkaline, C and D are acid in reaction. JouN R. CLopton (Chem. Abstr.). 


Functional Structure of Reflexes. V. Peculiarities of Functional Structures of Reflexes 
under Influence of Poisons, which Disturb the Normal Co-ordination (Strvch- 
nine, Alcohol), and Soporific Substances. Zimkin, N. V. (Fiztol. Zhur. 
S.S.S.R. (J. Physiol.), 33, 61-80 (1947); cf. ibid., 32, 599 (1946).} 

In studies on rabbits and frogs with strychnine oor-"o mgm. for rabbit, 
o'4-1'2 mgm./kgm. for frog), alcohol (rabbits 2—6 ml./kgm. injected rectally, frogs 
4-20 ml./kgm. injection into lymphatic sacs), and soporifics (barbital, chloral 
hvdrate, and hexenal), it was shown that strychnine, in acting on the nerve centers, 
exhibits a considerable eftect on the reflex mechanism in rabbits (shaking reflex) 
by increasing the threshold of some of the reflex components, and decreasing that 
of others ; similar profound changes occurred in frog reflexes ; the charactenstic of 
strychnine action is the uneven etfect on various nerve centers ; the soporific sub- 
stances listed above increased the stimulus thresholds, and interrupted the transfer 
of stimuli from afferent to efferent neurons at low levels of excitation ; at high 
excitation levels the reflexes occur with a fairly high order of co-ordination of move- 
ments, Alcohol is between the strychnine and the soporifics in its effects; at 
medium dosage an uneven effect on various nerve centers occurs, similar to that 
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of the strychnine effect, but not as pronounced. In deeper alcohol intoxication, 
however, the thresholds of excitability rise amd the tonic reflexes disappear, show- 
ing similarity to the soporific action. G. M. KosoLaporF (Chem. Abstr.). 


Post-ganglionic Site of Action of Nicotine, with Special Reference to its Direct Action 
on Blood Vessels. Haimovict, Henry. (Proc. Soc. Exptl. Biol. Med., 68, 
516-20 (1948). ] 

In the Laewen-Trendelenburg frog preparation, which is essentially an isolated 
vascular bed, nicotine induces marked vasoconstriction. Resection of both sym- 
pathetic chains and all spinal nerves does not alter this action. The nerve-blocking 
substances Et,NCl, curare, and dibenamine do not abolish the vasoconstrictor 
action of nicotine. It appears that under these conditions the site of action of 
nicotine is peripheral to the post-ganglionic fibers and possibly directly on the 
blood vessels. In intact animals it may be assumed that in addition to its known 
sites of action on ganglion cells and on adrenal medulla, nicotine may also act 
directly on the neuroeffector cells of blood vessels. 

L. E. Gitson (Chem. Abstr.). 


The Role of the Diencephalon in Regulating Ocular Tension. Schmerl, Ernst, and 
Steinberg, Bernhard. (Am. J. Ophthalmol., 31, 155-8 (1948).] 


The oral administration of 1'5 c.c. paraldehyde per kgm. of body weight caused 
no change in ocular tension in normal or glaucomatous rabbits. The intravenous 
injection of 30 mgm. Na pentobarbital per kgm. of body weight caused an immediate 
decrease in ocular tension followed by a return to normal. When 40 c.c. H,O per 
kgm. was given by mouth, the increase in ocular tension was more rapid and more 
pronounced in normal than in glaucomatous rabbits. Paraldehyde did not alter 
the effect of H,O in normal rabbits, but augmented the rise in glaucomatous rabbits. 
Na pentobarbital inhibited the rise in the normal and delayed it in glaucomatous 
animals. If paraldehyde acts on the cerebral cortex and Na pentobarbital acts 
on the diencephalon, findings suggest that the diencephalon contains a center for 
the regulation of ocular tension. This center is affected in glaucoma. 

Mary O. AMDuR (Chem. Abstr.). 


Influence of Ovarian Hormones on the Transmission of the Activity of the Sympathetic 
Nerves of the Cat. Secher, J. (J. Physiol. (London), 107, 265-71 (1948).] 


Acute adrenalectomy of male cats and of female cats in an- or pro-estrus usually 
leads to reduced response of the nictitating membrane to sympathetic stimulation. 
In estrus and pregnancy the ovaries must be removed as well. The teduced response 
is overcome by adrenal hormone, progesterone and, to a lesser extent, by follicular 
hormone. H. L. WitiiaMs (Chem. Abstr.). 


Brain Metabolism in Emotional Excitement and in Sleep. Richter, D., and Dawson, 
Rk. A CG [Am. J. Physiol., 154, 73-9 (1948).} 


The lactic acid content of the rat brain is reduced in sleep and increased in 
emotional excitement. The rise in lactic acid in the brain in emotion is not due to 
concomitant muscular activitv, since the effect was still observed in animals 
immobilized by tubocurarine. The brain lactic acid was not raised by muscular 
exercise in trained animals. The rise in lactic acid in the brain in emotion is a 
transient effect, followed by a rapid return to normal when the stimulus is dis- 
continued. E. D WALTER (Chem. Abstr.). 


The Influence of the Duration of Stimulation of Nerve Cells on the Degree of their 
Binding of Dyes. Romanov, S. N. [Doklady Akad. Nauk. S.S.S.R., 61, 
761-4 (1948).] 

Rabbits were killed by air embolism, following which the spinal nerve ganglia 
were isolated, immersed at room temperature in Ringer solution and then electri- 
cally stimulated in oos per cent. neutral red solution (basic dye) or cyanol (acid 
dye). On prolonged excitation the ganglionic cells increased their affinity for both 
the acid and the basic dyes. In the interval of 10-45 minutes the relation was 
essentially proportional. G. M. KosoLaporF (Chem. Abstr.). 
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Participation of Enzymic " Permeability Factor "om Nervous Excitation Phenomena. 
Kohstoyants, Kh. S. [Doklady Akad. Nauk. S.S.S.R., 60, 1105-7 (1948). 


Hyaluronic acid solutions (from preparations according to L. G. Smirnova, 
Uspekhi Sourmennoj Biol., (1), 302 (1947)) were introduced into frog heart in Ringer 
solution and the heart was subjected to vagus nerve stimulation. It was found 
that under these conditions the hyaluronic acid undergoes depolymerization, as 
shown by lesser coagulating tendency in reaction with proteins and by lower vis- 
cosity. The enzymic nature of the process is shown by incubation with or without 
preliminary boiling. It was shown in a separate experiment that acetylcholine 
is not responsible for the depolymerization. Atropine inactivates hyaluronidase 
and retards the depolymerization reaction. 

G. M. KosoLaporF (Chem. Abstr.). 


Histochemical Studies on the Lipides of the Cerebral Sheath. Valade, Paul. [Complt. 
rend., 227, 646-8 (1948).] 

The following method for staining tissues for lipides has been devised : Tissue 
is passed through several baths containing acetone-water (in increasing concentra- 
tion), Cd(NO,),, then through a number of baths of acetone-K,Cr,O,, and fixed in 
paraffin. Then it is stained with Sudan B or Sudan III. The Cd(NO,), serves to 
reduce solubility of lipides in acetone solution. D. PERLMAN (Chem. Abstr.). 


The Phosphatide-cerebroside Fraction of Nervous Tissue. Extraction, Composition 
and Preparation of Injectable Extracts. Soldi, A., and Claudi, M. Alberti. 
[Farm. sci. e tec. (Pavia), 3, 397-410 (1948).] 


White nerve substance dried in vacuo contains approximately protein 304, 
sphingomyelin 6-69, galactolipides 13-24, cephalin 13-97, lecithin 6-00, cholesterol 
18-0, fat 2-0, H,O 9-94 per cent. The fresh tissue was ground to a colloidal pulp 
and dried in vacuo and freed of cholesterol by extraction with Me,CO. The exhaus- 
tion of the residue with EtOH required 190 hours in a Soxhlet extractor. At 16 
hours of extraction the composition of the extract was galactolipides 29, sphingo- 
myelin 24, cephalin and lecithin 46 per cent. The following extracts contained a 
constant percentage of 6 to 7 galactolipides: The 32-hour extract contained sphingo- 
myelin 46 and lecithin-cephalin 46 per cent. Later the latter fraction increased, 
but the absolute quantities were small. An injectable preparation was obtained 
by adding to an extract containing 35-37 per cent. cephalin, 15-34 lecithin, 17 per 
cent. sphingomyelin and 30-92 per cent. galactolipides, 1/3 volume EtOH, and heat- 
ing until a viscous mass was obtained, which was poured into the aqua medium at 
varying temperature. The emulsion in oo per cent. NaCl solution was not stable. 
Stable emulsions from 2-5 to 10 per cent. in H,O and 5 per cent. glucose solution 
were obtained between 50° and 80°. The material was filtered through fritted glass 
filters. The pH varied between 4:5 and 5:5. The viscosity in glucose was lower 
than that of the aqueous preparation. Asepsis was observed during the whole 
process, and sterility was obtained by tyndallization at 75° or heating in steam for 
20 minutes. Tests in animals proved the product to be non-toxic and non-aller- 
genic. ` i A. E. MEYER (Chem. Abstr.). 


Role of Carbon Dioxide and the Hindbrain in Agene-induced Canine Epilepsy. Silver, 
, Maurice L., and Pollock, George H. (Am. J. Physiol., 154, 439-42 Douät 


Inhalation of 20 per cent. CO, and 8o per cent. O is synergistic with the toxicity 
induced by the ingestion of flour treated with NCL, It accentuates existing electro- 
encephalographic abnormalities, and can precipitate a seizure in a susceptible 
animal. Theseare first electroencephalogram changes seen over the hindbrain, and 
characteristically occur when the inhalation starts or shortly after it is terminated. 

E. D. WALTER (Chem. Abstr.). 


Inhibition of Brain Respiration by Ethanol! at Varied Temperature Levels. Fuhrman, 
Frederick A., and Field, Jchn, 2nd. [Proc. Soc. Exptl. Biol. Aied.. 69, 
331-2 (1948).] 

The inhibition of O consumption of rat cerebral slices by various concentrations 
of EtOH (1-9-9°5 per cent. by volume) becomes progressively greater with time 
at 38°; such progressive inhibition is less marked at 30° and is absent at 20°. 
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The minimum effective inhibitory concentration increases with decrease in tem- 
perature, and the percentage inhibition with a given concentration of EtOH de- 
creases with decrease in temperature. L. E. Gitson (Chem. ‘Abstr.). 


Localization of Brain Tumors with Radio Dyes. (I) Chemical and Physical Aspects, 
The Synthesis of Ditodo™ ‘fluorescein. Boyack, Gerald, Moore, George E., and 
Clausen, Donald F. [Nucleonics, 3, No. 4, 62-3 (1948).] 


Details are given of the synthesis of diiodo™ fluorescein, made from fluorescein 
and It. as an aid in the diagnosis and localization of brain tumors. 


(ITI) Experimental Evaluation of the Physical Limitations. Marvin, James F., and 
Moore, George E [Ibid., No. 4, 63-8.] 

From four experiments with water phantoms containing radioactive I, it is 
concluded that brain tumors which retain a concentration of radioactive diiodo- 
fluorescein twice that of the surrounding brain tissue can be detected with the 
Geiger counter. The method of symmetrical counting positions used by Moore 
(Science, E 569 (1948)) proved adequate in phantom experiments. 

SYLVIA NOwINSKA (Chem. Abstr.). 


Regulatory Effect of the Central Nervous System on Protein Metabolism. Schrade, 
Werner. (Klin. Wochschr., 24/25, 705-11 (1947); cf. C. A., 39, 27921] 


Studies of blood N constituents were undertaken more closely to relate urinary 
N excretion to protein-metabolism changes under central nervous system stimuli. 
Twenty-nine rabbits were given central nervous system stimulation by sub-occipital 
puncture followed by air filling of the brain ventricle. Blood nonprotein N, (I), 
urea N (II), a-amino N (III), and total residual N (IV) (calculated as (I)-(II)) 
decreased in the first few hours after stimulus. This was followed by increases to 
above normal of (I), (II) and (IV). Uric acid decreased considerably. The plasma 
proteins and hemoglobin decreased slightly. Urinary N excretion decreased about 
50 per cent. for the first day after stimulus. Urine volume decreased and specific 
gravity increased. James F. Hoce (Chem. Abstr.). 


Lipides of the Rat Brain and Liver in Choline Deficiency. Foà, Piero P., Weinstein, 
Harriet R., and Kleppel, Bernard. [Arch. Biochem., 19, 209-12 (1948).] 


Choline (I) deficiency did not affect the phospholipide, sphingomyelin, lecithin, 
cephalin, and cholesterol content of the rat brain. (1)-deficiency decreased the 
lecithin content of the liver, but did not affect liver cholesterol, sphingomyelin, 
or cephalin. When food consumption was equalized, (I)-deficiency did not affect 
growth. “VERNON L. FRAMPTON (Chem. Abstr.). 


Influence of Vitamin E on Muscular Chronaxia of Children. Comolli, Enrico, and 
Riva, Renato. [Acta Vitaminol., 2, 90-2 (1948).] 

Injection of 30 mgm. o tocopherol (I) caused in 12 normal children no change 
of the muscular chronaxia (II). (II) was decreased half an hour after acid adminis- 
tration, injection of (I) returned (II) to normal. If (1) was given before acid appli- . 
cation, no decrease of (II) was observed. The decrease of (II), caused by 4 gm 
NaHCoO,, could not be changed by (I). F. Fromm (Chem. Abstr.). 


Vitamins and Neurology. Bischler, W. (Scientia, 83, 208-15 (1948).] 


The relation of deficiencies of different vitamins to nervous disorders is discussed. 
L. E. Gitson (Chem, Abstr.) 


Cholesterol and Mineral Metabolism in Recent Brain Lesions and Consequent Con- 
ditions. Harrer, G., and Loibl, K. [Wien. med. Wochschr., 98, 409-14 
(1948).] | 

Analyses for Ca, Mg, K, Na, Cl, P and cholesterol were carried out in 41 cases of 
recent brain wounds and many older cases. The serum levels of the cations were 
essentially normal even in the presence of severe lesions. A hypercholesterolemia 
was observed in the more severe cases. Lesions of the thalamus caused an abnor- 
mally high serum level of Ca. The K/Ca ratio varied considerably ; it decreased 
in meningitis. Urinary excretion of Cl and total urine volume were usually 
decreased significantly. ERICH HIRSCHBERG (Chem. Abstr.). 
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Actd-base Relationship in Brain Tissues. Epshtein, Ya. A. [Btokhimtiya, 13, 434- 
40 (1948).] . 

Fresh rat brains contain 203-9 milliequivs. of base per kgm., which is in com- 
bination with the following (milliequivs./kgm.): Chloride 36-2, phosphate 16-1, 
bicarbonate 12:5, lipide 67:5, amino acids 19:2, lactic acid zo and ascorbic, §- 
hydroxybutyric, and acetoacetic acids zo. The remaining 42°4 milliequivs. are 


apparently bound to proteins and to unknown acids. 
H. PRIESTLEY (Chem. Abstr.). 


Disturbances of Neuromuscular Excitability During Alimentary Imbalance and 
Avitaminoses. XXV. Vitamin Requirements Linked with Metabolism of 
Lipides and Gholesterol. Lecoq, Raoul, Chauchard, Paul, and Mazoué, 
Henriette. (Bull. soc. chim. biol., 30, 296—305 (1948); cf. C. A., 42, 8896h.) 


In rats the injection of 1 c.c. of 1 per cent. Na oleate solution produces a decrease 
in nervous chronaxia, which can be prevented by administration of nicotinamide, 
pantothenic acid, pyridoxine, methionine, or meso-inositol, but not by choline, 
cystine, or vitamin A. Inositol alone causes an increase in nerve chronaxia after 
some delay. Injections of a 1-2 per cent. solution of cholesterol in oil cause a 
decrease in nervous chronaxia, which is prevented by nicotinamide, pantothenic 
acid, pyridoxine, vitamin A, methionine, inositol, vagotonin, or choline; not 
prevented by folic acid ` and increased by cystine. Also in Compt. rend. soc. biol., 
142, 428-30 (1948). 


XXVI. Further Investigation of the Relation Between Vitamins and <Acid-base 
Balance. [Ibid., 306-15; cf. C. A., 42, 8956¢.] 

In rats linolenic acid, rutin, adrenochrome and adrenaline produce a mild alka- 
losis ; oleic acid, ricinoleic acid, choline and acetylcholine produce a mild acidosis ; 
and the effect of pyridoxine, biotin, p-aminobenzoic acid, inositol, vitamin K, folic 
acid and epicatechol is uncertain. The effects of these compounds on neuromuscular 
chronaxia are also discussed. L. E. Gitson (Chem. Abstr.). 


The Histamine Content of the Cerebrospinal Fluid in Man. Jackson, Ira J., and 
Rose, Bram. (J. Lab. Clin. Med., 34, 250-4 (1949).] 


The histamine content of the cerebrospinal fluid was studied in 19 normal and 
15 abnormal subjects. The average normal was 0'97y per 100 c.c., with variations 
of 0-2 to 3-0y. Abnormal spinal fluids had an average of 1-43, with variations of 
0-5 to 3-07. There was some direct correlation between the number of cells present 
and the histamine content, more marked for polymorphonuclears than for lympho- 
cytes. The underlying intracranial abnormality did not appear directly to influence 
histamine content. Joun T. Myers (Chem. Abstr.). 


Entrance of Intravenously Injected Sucrose into the Cerebrospinal Fluid. Hubbard, 
Roger S., and Zoll, John. [Proc. Soc. Exptl. Biol. Med., 70, 394-6 (1949) ; 

cf. C. A., 37, 6867.] 
After intravenous injection very little, sometimes only a trace, of the sucrose 


gets into the spinal fluid, even in cases of injury of the central nervous system. 
L. E. GiıLson (Chem. Abstr.). 


A Quantitative Turbidimetric Method for the Determination of Spinal-fluid Protein. 
Bossak, Hilfred N., Rosenberg, Arthur A., and Harris, Ad (J. Venereal 
Disease Inform., 30, ‘100-3 (1949).] 


To 2:5 ml. of spinal fluid add 2:5 ml. of 10 per cent. CC1,;COOH (I) and invert to 
mix. Allow to stand 5-10 minutes and again invert. Determine percentage of 
transmission at approximately 420 mu. The turbidimetric procedure using sulfo- 
salicylic acid (II) gave results which agree closely with those obtained with chemical 
determination when tests were performed on fluids containing normal albumin- 
globulin ratios. Changes in this ratio altered the total protein value as inter- 
preted by (II) precipitation, but had no appreciable effect when (I) precipitation 
was used. H. O. SINGHER (Chem. Abstr.}. 
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Calcium in Blood and Cerebrospinal Fluid after Calcium Chloride Injection in Sound 
and Mentngitic Children. Caltabtano, G. B., and Wrzy, G. (Rtv. pedtat. 
siciliana, 3, 170-9 (1948).] | 

Determinations (Kramer and Tisdall method, C. A., 15, 3681) in 17 sound 
children (I) 3-8 years old and ro children (II) 7 months to g years old with meningo- 
coccic and tuberculous meningitis, before and after intravenous injection of CaCl, 

(0-05 gm. per kgm. body weight), showed that Ca, which was 9-4-11°8 and 4'1- 

5°5 mgm. per cent, in (I), respectively, in blood and cerebrospinal fluid (for (IT) 

the latter value was 4:5—5-5), increases very slightly in the cerebrospinal fluid after 
the injection, both in (I) and in (II). C. SCANDURA (Chem. Abstr.). 


Organic Phosphoric Esters in Cerebrospinal Fluid Under Normal and Pathological 
Conditions. Huszak,I. ([Confinta Neurol., 8, 309-11 (1947/48) (in German).] 


See C. A., 42, 89108. WARREN M. SPERRY (Chem. Abstr.). 


Ascorbic Acid Content of Cerebrospinal Fluid in Diseases from Poliomyelitis Virus. 
Spolverini, L. (Riv. pedtat. siciliana, 3, 25-32 (1948).] 

In children 1-6 years old with poliomyelitis increased values up to 1-8-2:0 mgm. 
per cent. were always found while the disease lasted. This increase was not related 
to the extension, severity, or localization of the disease, or to the age of the patient. 
In 20 children 1-2 years old with pharyngeal tonsillitis increased values also were 
found. C. SCANDURA (ehm. Abstr.). 


Studies of the Pathological Physiology of the Cerebrospinal Fluid. IV. The Colloidal 
Chemical Mechanism and Pathophystological Significance of the Mastic 
Reaction anda Modification Thereof. Scheid, K. F., and Scheid, Lotte. [Arch. 
Psychiat. Nervenkrankh., 118, 316—36 (1948).] 


In the serial dilution of cerebrospinal fluid (C.S.F.) as usually carried out in the 
mastic reaction (I),the resulting variation in pH has a marked effect on the precipi- 
tation curve. To avoid this (I) was modified by preliminary dialysis of C.S.F. 
against phosphate buffer at pH 7:0-71 and by use of the same buffer as a diluent. 
Precipitation is also affected by the total concentration of ions, which was kept 
constant in the modified (I) at 0-165. The modified (I) was applied to solutions 
of electrochemically homogeneous albumin (II) y-globulin (III), and B-globulin (IV), 
prepared from serum (details of preparation described). (II) gave no precipitate in 
any dilution. (II) gave a large precipitate in lower dilutions, and the curve was 
the same as that given by electrochemically homogeneous (III) from C.S.F. (IV) 
had little effect in low dilutions, but precipitated as the dilution was increased 
with a maximum at a dilution of 1 : 16, beyond which the precipitate became pro- 
gressively less. (II) inhibited the precipitation by (III) and (IV) at all dilutions, 
increasingly as the (II): (III) or (II): (IV) ratio was increased. (IV) inhibited 
the precipitation of (III) in low dilutions, but there was an additive precipitation 
in mixtures of (III) and (IV) at higher dilutions. Most types of (I) curves found 
in C.S.F. could be reproduced artificially in solutions containing various propor- 
tions of (IT), (III) and (IV) (from serum). From the total protein concentration 
and the type of (I) curve a rough estimate of the proportions of (ITI), (III) and (IV) 
in a sample of C.S.F. can be made. 


(V) Comparative Investigations of the Colloid Reactions, Their Colloidal Chemical 
Mechanism, and their Practical Use in Diagnosis. Scheid, K. F., Scheid, 
Lotte, and Schneidt, Werner. (Ibtd., 337-70.] 


The gold sol (V) and collargol (VI) reactions were modified by keeping the ionic 
concentration constant at 0-165 in all dilutions. (I), (V) and (VI) were applied 
to solutions of serum (II), (III) and (IV) «-globulin in a study of the effect of pH, 
which was varied, usually from 3-0 to 8-0 in increments of os, in each series of 
experiments with a different colloidal reaction with protein, but which was kept 
constant throughout each series of dilutions. Over 1,400 readings of precipitation 
were made and tabulated according to pH and dilution for each colloid reaction 
and protein. In general the area of greatest precipitation centered about the iso- 
electric point of the protein. All of the C.S.F. colloid tests depend upon a reaction 
of the ionized colloids with proteins. The modified (I) and (V) reactions give similar 
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results, but (V) is more sensitive to (III). The (VI) reaction gives less clear-cut 
results. The colloid reactions, if carried out under properly controlled conditions, 
are physico-chemical experiments which give information concerning the protein 
composition of C.S.F. The results are only indirectly applicable to the diagnosis 
of disease. WARREN M. SPERRY (Chem. Abstr.). 


The Diagnosis of Poliomyelitis in Spinal Fluid. Donhardt, A. [Z. ges. inn. Med., 
3, 300-7 (1948).] 

In the early stage of poliomyelitis the cell count and sugar concentration were 
high and the protein concentration was low in lumbar fluid and cisternal liquor. 
Later, low cell counts and sugar concentrations and high protein concentrations 
were found, with no change in the albumin /globulin ratio. High protein concen- 
trations in the early stage or high sugar values at the later stage were observed in 
cases ending fatally. Except in meningitis the Cl values were normal. The col- 
largol-HCl reaction was more sensitive than the mastic reaction in indicating 
changes in the composition of the spinal liquor. B. Lustic (Chem. Abstr.). 


The Ability of Organic Arsenic Compounds to Penetrate into the Cerebrospinal Fluid. 
Hillstrung, H. (Med. Klin., 1946, 131-3; Chem. Zentr., 1947 (1), 141.) 


Experiments reported show that even arseno compounds or their cleavage 
products are able to penetrate the hemato-encephalic barrier into the cerebrospinal 
fluid. Spirotrypan was used for the study. The biological method of Hawking 
(cf. C. A., 31, 22948), which makes use of the trypanocidal properties of the cerebro- 
spinal fluid after the administration of As preparations, was used for the detection 
of the As. It is assumed that the substance actually detected by its trypanocidal 
effect is a cleavage product of arsenobenzene, probably the corresponding arsenonxide. 

M. G. Moore (Chem. Abstr.). 


Potassium Content of Normal Cerebrospinal Fluid. Helmsworth, James A., and 
Keefer, M. Lucille. [J. Lab. Clin. Med., 32, 1486—90 (1947).] 


Samples of spinal fluid obtained by lumbar puncture from 64 normal persons 
were analyzed for K content by using a modified Lindo-Gladding procedure (Skinner, 
et al., A.O.A.C. Methods of Analysis, 4th ed., 1935, C. A., 31, 19445). The average 
K concentration was found to be 9:8 mgm. per cent. = a coefficient of variation 
of 11:2 per cent. P. L. Harris (Chem. Abstr.). 


The Permeability of the Blood-Spinal Fluid Barrier for Sulfonamides in Some Mental 
Diseases. Buffa, Baldassarre. (Rass. studi psichiat., 35, 417-37 (1940).| 


The concentrations of various sulfonamides during daily oral treatment were 
determined in the spinal fluid, blood and urine in 35 patients afflicted with various 
mental diseases. The concentration of pyridine compounds quickly attained a 
constant level in the blood and spinal fluid, probably because of slow renal elimina- 
tion. The concentration of thiazoles in the blood was high, but not in the spinal 
fluid. In encephalitic Parkinsonism there was a reduced permeability in the blood- 
spinal fluid barrier; subjects with progressive paralysis showed higher concen- 
trations in the spinal fluid than other patients. Other types of patients showed no 
significant differences. A. E. MEYER (Chem. Abstr.). 


Sulfonamide Content of Blood and Cerebrospinal Fluid During Lumbar Drainage. 
Traina, S. (Med. sper.-Arch. ital., 6, 673-80 (1940).] 

After administration of sulfapyridine compounds (8 gm. daily) for therapy of 
purulent leptomeningitis, the sulfonamide content of the blood and cerebrospinal 
fluid was, respectively, 6 and 5 mgm. per cent., and remained at that level duning 
lumbar drainage for 3-4 hours. C. ScANDURA (Chem. Abstr.). 


Electron-microscopic Studies of Globular Proteins in Cerebrospinal Fluid. Hellwig, 
C. A., Drake, R. L., Voth, H. W., and Bleicher, J.E. [Am. J. Clin. Path., 18, 

852-6 (1948).] 
Fifty cerebrospinal fluids were studied with the electron microscope. Spherical 
globulin particles measuring from 40 to 240u in diameter could be seen. This would 
indicate that the proteins in spinal fluid are not dispersed in molecule solution, as 
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generally believed, but exist as molecule aggregates. The study of size and arrange- 

ment of protein particles in cerebrospinal fluid promises to be of value, not only 

from the clinical standpoint, but also in fundamental research in protein chemistry. 
J. T. M. (Chem. Abstr.). 


2. Pharmacology and Treatment. 


The Effect of Quinine on the Nervous System. Cate, J. ten, and Boeles, J. Th. F. 
[Arch. intern. pharmacodynamie, 77, 468-76 (1948).] 


Pentothal and nembutal, also d-tubocurarine, lower the body temperature of 
rats. The two former drugs affect the electroencephalogram. Cooling does not 
affect cortical activity until the rectal temperature is below 32°. Doses of quinine 
from 10-15 mgm./1oo gm. diminish the amplitude of the slow waves, and cause a 
reduction in the number of higher frequencies. “This effect occurs at external tem- 
peratures of 20° and 30°. Quinine has a direct effect on the cells of the cerebral 
cortex and does not affect chronaxia. M. L. C. BERNHEIM (Chem. Abstr.). 


Central and Peripheral Antagonism Between Curare and Prostigmine. Vets, R.A., 
and Karasik, H A [J. Physiol. U.S.S.R., 33, 229-34 (1947).] 


Injection of prostigmine into mice lowers the mortality and diminishes the con- 
vulsions produced by the central action of curare. Curare prevents the fibrillary 
twitchings produced by the peripheral action of prostigmine. 

B. A. (Chem. Abstr.). 


Timed Intravenous Infuston of Metrazole and Strychnine for Testing Anticonvulsant 
Drugs. Orloff, Marshall J., Williams, Harry L., and Pfeiffer, Carl C. [Proc. 
Soc. Exptl. Biol. Med., 70, 254-7 (1949).] 


An improved technique using mice is described. ; 
L. E. GiLson (Chem. Abstr.). 


Veratrinic Effects of Metrazole and DDT on Mammalian Neuromuscular Function. 
Evzaguirre, C., and Lilienthal, J. L., jun. (Proc. Soc. Exptl. Biol. Med., 70, 

272-5 (1949).] 
Both compounds evoke a veratrinic response in nerve and muscle of rats under 
pentobarbital anesthesia. The characteristics of this response are indistinguish- 


able from those of myotonia occurring spontaneously. 
L. E. Gesong (Chem. Abstr.). 


Effects of Frontal Lobotomy on Cerebral Blood Flow and Metabolism. Shenkin, 
Henry A., Woodford, Rachel B., Freyhan, F. A., and Kety, Seymour S. (Proc. 
Assoc. Research Nervous Mental Disease, 27, 823-31 (1948).] 


Cerebral blood flow, O consumption and repiratory quotient were significantly 
decreased below the pre-operative values 13 to 33 davs after frontal lobotomy in 
7 patients. WARREN M. Sperry (Chem. Abstr.). 


Post-hypoglycemic Encephalopathy in Sakel’s Insulin Treatment. Spencer, A. M., 
(J. Ment. Sci., 94, 513-54 (1948).] 
Review, including biochemical changes in blood, cerebrospinal fluid, urine, brain 
and other organs. WARREN M. SPERRY (Chem. Abstr.). 


Some Neurological Aspects of Carbon Disulfide Poisoning. André, M. J. [Bruxelles 
méd., 27, 2398.2414 (1947) ; Chimie et Industrie, 59, 254 (1948).] 
A description and discussion of the symptoms. 
A. PAPINEAU-CoUTURE (Chem. Abstr.). 


Changes in Blood Chemistry in Rats Following Electrically Induced Seizures. Ward, 
John R., and Call, Lloyd A (Proc. Soc. Exptl. Biol. Med., 70, 381-2 (1949).] 


Severe respiratory and metabolic acidosis, accompanied by increases in plasma 
lactate, phosphate and Na, occur in rats after maximal electrically induced con- 
vulsions. These chemical changes may contribute to the observed depression 
following the seizures. L. E. Gitson (Chem. Abstr.). 
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Fibrinolysis Following Electrically Induced Convulsions. Fantl, P., and Simon, 
Shirley E. [Australian J. Exptl. Biol. Med. Sci., 26, 521-9 (1948).] 

Convulsions induced in humans by a.c. were associated with slight hemo-con- 
centration, moderate increase in plasma proteins, and transient fibrinolytic activity. 
Fibrinolytic activity affected fibrin only, breaking it down to polypeptides ; fibn- 
nogen was not affected. This action is in contrast to that of trypsin, and is added 
evidence that plasma protease and trypsin are different. 

Joun P. CRISPELL (Chem. Abstr.). 


Method for Direct Comparison of the Depressant Effect of the Barbiturates on tke 
Respiration and Circulation. Wiedling, Sten. [Nature, 162, 1003 (1948). 
Guinea-pigs are anesthetized with urethan. The dose required to produce 
cessation of respiration is ascertained by direct observation. When respiration 
ceases the dose and time are noted, the thorax is opened, and artificial respiration 
by a previously prepared connection between the trachea and a Starling pump is 
started. The cessation of cardiac activity is observed, the dose and time noted. 

The effects of amytal, evipal, narkotal and pentothal are compared. 

W. H. STAHL (Chem. Abstr.). 


Parpanit, A New Therapeutic Agent for Disturbances of the Extra-pyramidal Motor 
System. Domenjoz, R. [Schweiz. med. Wochschr., 76, 15 pp. (1946) 
(Separate).] 

The spasmolytic, local anesthetic and curariform actions of this substance, the 
diethylaminoethanol ester of 1-phenylcyclopentane-1-carboxylic acid, are compared 
with those of atropine and other alkamine esters of this acid. No clinical details 
are given, but it has some action. Jacos Sacks (Chem. Abstr.). 


Ethyl Methyl Alcohol Poisoning. Protective Role of Ethyl Alcohol. Dérobert, L., 
„and Hadengue, A. [Ann. méd. légale criminol., police sci., méd. sociale. et 
toxicol., 29, 243-5 (1948).] 

EtOH retards the appearance of acidosis due to MeOH ; it is not an antidote. 
E. HIRSCHBERG (Chem. Abstr.). 


Very Acute Poisoning by Seconal Sodium. Moureau, P., Quinet, L., and Heusghem,C. 
[Ann. méd. légale crimtnol., police sci., méd. sociale, et toxtcol., 28, 149-50 (1948).| 
Oral ingestion of 9-8 gm. Na seconal caused death of a woman in half an hour. 
General congestion of organs and marked pulmonary edema were noted. Organs 
were extracted with ether, the residue was acidified, the drug absorbed on C, ex- 
tracted from it with ether, and the identity was established by precipitation with 
Millon’s reagent, microcrystallization and the Parri reaction. The quantity 
present was established by 0'02 N NaOH titration. Forty per cent. of the drug 
was recovered from the organs, mainly the stomach and intestine. 
EriIcH HIRSCHBERG (Chem. Abstr.). 


Antagonism of Curare by Congo Red and Related Compounds. Kensler, C. J. J. 
Pharmacol. Expt!. Therap., 95, 28-44 (1949).] 

The dyes Congo red (I), Chlorazol fast pink, Evans blue, and Bis J acid urea, 
but not methyl orange, prevented paralysis in frogs when d-tubicurarine chloride 
(II) was the curarizing agent, but not when 8-erythroidine or dihydro-8-erythroidine 
salts were used. (I) prevents the inhibition by (II) of the response of frog rectus 
abdominis muscle to acetylcholine ; the inhibition by the erythrina alkaloids was 
not prevented. Incubation with (I) augmented the response of the muscle to 
acetylcholine. (I) 1s a moderately potent inhibitor of frog brain cholinesterase 
activity în vitro, but no inhibition was observed in vivo. Related compounds 
varied in their anticholinesterase activity without apparent correlation between 
this property and their anti-(II) activity. (I) and related compounds prevent the 
passage of (II), but not the erythrina alkaloids, through cellophane. Preciprtate 
formation under certain conditions indicates that (I) and (II) form a complex 
which is soluble or insoluble, depending on the molecule ratio of (I) to (I1). The 
action of the dyes is therefore probably on (II) rather than on a functional 
component of the myoneural junction. A series of 14 naphthylaminesulfonic 
and aminonaphtholsulfonic acids, including J acid, did not decrease the duration 
of paralysis by (II). L. E. Gesong (Chem. Abstr.). 
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Anticonvulsant Drug Action and Temporal Summation of Epileptogentc Stimuli. 
Bárány, Ernst H. [Arch. intern, pharmacodynamie, 74, 155-61 (1947) ; cf. 
C. A., 41, 2159¢.] 

In rabbits the electric convulsive threshold to a 0-75-second shock was increased | 
by phenobarbital, phenylhydantoin, NaBr, chloralose and allylisopropylbarbituric 
acid. The capacity for temporal summation of two os sec. epileptogenic stimuli 
given over a period of 1-2 sec. was unaffected. 

MARSHALL E. DEUTSCH (Chem. Abstr.). 


Acute Phenobarbital Poisoning. Treatment with Picrotoxin. Sita-Lumsden, E.G. 
(Lancet, 256, 217-20 (1949).] 
Administration of 1,650 mgm. of picrotoxin effected the recovery of a man who 
had attempted suicide by ER of 7:5 gm. of phenobarbital and 9:7 gm. of 
aspirin. BARBARA R. Murray (Chem. Abstr.). 


Soporific Narcosis in Animals. Barke, A. (Berlin. u. Minch. tierarztl. Wochschr., 
54-6 (1947); Chem. Zentr., (1), 736 (1947).] 

The use of eunarcon and evipan-sodium is discussed. Rapid injection of rela- 
tively small doses of these preparations produces practically instantaneous narcosis 
without side effects. It appears possible that considerable amounts of the injected 
preparation are in some way deposited or accumulated in an inactive condition in 
certain regions of the circulation, and that toward the end of narcosis this material 
becomes active and is the cause of the post-narcotic excitation which is always 
observed. Attempts to eliminate such excitation upon awaking by chemical 
detoxication (thyroxine) or by the use of centrally stimulating or sedative prepara- 
tions have so far failed. M. G. Moore (Chem. Abstr.). 


Influence of Strychnine on the Conditioned Reflex Activity in Animals. Fadeeva, 
A.A. [Fiziol. Zhur. (J. Physiol.), 34, 325-32 (1948).] 

In dog experiments with conditioned reflexes (food and sound) of various types, 
it was shown that injection of strychnine produces results which depend on the 
dosage used. Small doses (0-01—0-08 mgm. /kgm.) lead to a somewhat lowered reflex 
level ` medium doses (0-08—o0-11 mgm./kgm.) increase the reflex activity (particu- 
larly the food reflexes) and cause some toxic symptoms, but do not cause the 
strychnine convulsions ` the high dosage (0:12—-0-2 mgm./kgm.) sharply drops the 
reflex level, and at the toxic dose level there is a complete hindering of all food- 
induced reflexes. The animals exhibit variations in responses according to the 
“ psychological type ’’ of the animal used; in excitable animals small doses of 
strychnine give enhanced reflex levels, and medium doses are sufficient to give the 
hindering action. The changes of the magnitude of the conditioned reflexes by 
strychnine are thus a result of the disturbance of the work of the cortex of the brain 
hemispheres by the drug. G. M. KosoLaporF (Chem. Abstr.). 


Pharmacological Action of Some Svmpathicomimetic Amines in Relation to Their 
Chemical Structure. (1) Action on the Nervous System of Segmented Worms. 
Kovalenkov, K. M. [Fiziol. Zhur. U.S.S.R. (J. Phystol.), 34, 397-406 (1948).] 


According to the level of action on the leech (and its preparations) the drugs 
can be arranged in descending order as: Pervitin, phenamine, ephedrine, sympathol 
and adrenaline. These amines act tonotropically on the leech musculature, the 
most profound effects being caused by adrenaline and sympathol, which not only 
raise the tone, but also cause spontaneous contractions. These two drugs act as 
stimulants on the reflex segmentary apparatus, while ephedrine, phenamine and 
pervitin invariably have a depressive action, after a brief stimulation period. The 
nervous reflex apparatus of the leech, after isolation from the organism, in part, 
such as the removal of the end segments which carry the head and the tail suckers, 
is more sensitive to the drugs than is the intact animal ; this is well shown in experi- 
ments with ephedrine, phenamine and pervitin. Ephedrine, and, especially, 
phenamine and pervitin, have a pronounced stimulating effect on the “ central ” 
nervous system, while adrenaline and sympathol have no effect, as shown by. 
application of the drugs to the es frontal part of the worm. The results 
agree with Barger and Dale's (C. A., 5, 159) views on the relation of biological 
activity and chemical constitution. G. M. KosoLaporr (Chem. Abstr.). 
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Mechanism of the Convulsant Action of Strychnine ; Lack of Atropine Antagonism. 
Wescoe, W. Clarke, and Green, Ray E [J]. Pharmacol. Exptl. Therap., 9%, 
78-84 (1948).] 

The electric manifestations (electroencephalogram and electrospinogram) of 
` strychnine action on the neuraxis of the cat were studied. Atropine has no effect 
on these manifestations, although it is very effective against those caused by the 
powerful anticholinesterase, diisopropylfluorphosphate (DFP). It appears unlikely 
that strychnine action on the spinal cord is referable to its anticholinesterase 
properties. Neither strychnine nor DFP spinal convulsions are well sustained unless 
the neuraxis is intact. L. E. Gitson (Chem. Abstr.). 


The Potentiating Effect of Antthistaminic Drugs on the Sedative Action of Barbtturates. 
Winter, Charles A. [J]. Pharmacol. Expil. Therap., 94, 7-11 (1948); d 
C. A., 41, 66272.] 

The antihistaminics, pyribenzamine, neoantergan, benadryl, and 10-(2-dimethyl- 
aminopropyl) phenothiazine (RP 3277) prolong the sleep-producing effects of 
evipal in mice. Comparable effects were obtained with benadryl plus pento- 
barbital in mice and benadryl plus evipal in guinea-pigs. These observations 
appear to correlate with the reported incidence of sedation as a side effect in patients 
receiving antihistaminic drugs. L. E. Gesong (Chem. Abstr.). 


Interaction Between Curare and the Potassium Ion at the Motor End-plate. Holmes, 
P. E B., Jenden, D. J., and Taylor, D. B. [Nature, 162, 217 (1948); 
cf. C. A., 41, 3219c] 

Interaction between curare and the K ion is an ion-exchange reaction in the 
region of the motor end-plate (ion-exchanger). Curare acting on normal muscle 
would decrease the K bound to the receptor which is available for exchange with 
acetylcholine. In this case K ions would antagonize curare by increasing the 
available bound K. THOMAS B. NIVEN (Chem. Abstr.). 


The Production of Unilateral Epileptiform Convulsions from Otherwise Quiescent Foci 
by the Administration of Benzedrine. Blum, R. A., Blum, J. S. and Chow, 
K.L. [Sctence, 108, 560-1 (1948).] 

Administration of benzedrine to a monkey whose prefrontal cortex had been 
removed resulted in increased activity, muscular inco-ordination, and genera! 
violence, followed by prostration. Seizures were stopped by administration of 
nembutal, but returned within an hour. Examination of the brain did not indicate 
gross abnormality or hemorrhage. D. PERLMAN (Chem. Abstr.). 


Nicotine and the Nervous System. Ottonello, Paolo. [Rass. clin. sci. (Ist. biochem. 
ital.), 24, 240-3 (1948).] 
Description and discussion of three cases of pathological effects of smoking on 
the nervous system. C. ScANDURA (Chem. Abstr.}. 


Effects of Thyroxine Administration and Thyrotdectomy on Neuromuscular Excitabi'ity 
in Rats. Chauchard, B., Chauchard, P., and Mazoué, Henriette. Comp. 
rend. soc. biol., 142, 612-13 (1948).] | 


Thyroxine decreased nerve chronaxia and increased muscle chronaxia: thy- 
roidectomy produced the opposite effects. L. E. Grtson (Chem. Abstr.). 


The Detection of Barbituric Acid Derivatives in Urine. A Raptd Qualitative Test. 
Merley, Robert W. (Am. J. Clin. Path., 18, 906-9 (1948).] 

Acidify 100 c.c. of urine to pH 4:0 (nitrazine paper) with dilute H,SO,. Extract 
twice in a separatory funnel with 75 c.c. of absolute ether, and combine the extracts 
in a 250 c.c. Erlenmeyer flask. Add 2-0 gm. of activated charcoal and 5-0 gm. of 
anhydrated Na,SO,, shake a minute, let stand three minutes, filter into a separatory 
funnel and wash with 30 c.c. of ether. Evaporate the ether solution to 25 to 50 
c.c. on a steam bath, transfer to a calibrated tube and evaporate to 2-0 c.c. Add 
0-2 c.c. of 5 per cent. LiOH in MeOH. If more than 1 mgm. of barbituric acid is 
present a white precipitate will form. Add 0'2 per cent. cobaltous acetate in MeOH 
until any blue color reaches its maximum. The following barbiturates give 4 
characteristic blue-violet color: Barbital, amytal, probarbital (ipral), neonal, 

‘ortal, thiopental (pentothal-Na), pentobarbital (nembutal), phenobarbital, phano- 
dorn, hexobarbital (evipal), alurate, dial, seconal, sandoptal, nostal, pernoston and 
vinbarbital (delvinal). Pentothal-Na produced a rich green color. The test 5 
rapid and convenient. Joun T. Myers (Chem. Abstr.). 
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